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HUGIH J. BARRON, OF NEW YORK, N. Y.

APPARATUS FOR REGENERATING EXHAUST-STEAM.

SPECIFICATION forming part of Letters Patent No, 60'7,582,' dated July 19, 1898.

Application filed February 28,1898, Serial No. 671,992, (No model.)

To all whom it may concern: -

Beit known that I, HUGHJ. LARRON a citi-
zen of the United Stateg residing at the city
of New York, in the county and State of New
York, have invented certain new and useful
Improvements in Apparatus for Regenerat-

ing 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 more
particularly fo provide an apparatus adapted
for use in connection with stationary, marine,
or locomotive engines, whereby 1t becomes

‘possible to reévaporate and reutilize the ex- |
haust-steam and the heat thereof, which 1s
now wasted, and thus render the operation of |-

the engine more perfect and economical than
has heretofore been possible.

novel details of construction and in the com-
bination, connection, and arrangement of
parts, as her emafter more fully descl 1bed
and then pointed out in the claims.

In the accompanying drawings, foumng |
| part of this specification, Wher-ein'like letters

of reference indicate like parts, Figure 1 isa
side view of an apparatus constructed accord-
ing to and embodying my invention. Fig. 2
is a top view thereof, showing the valve-op-

erating levers in a vertical position; and Fig.

3 is an enlarged detail sectlou of one of the
valves used thelem

In said drawings, A and B designate cyl-
inders supported in a vertical p()Sltlon upon
a suitable base C.

D, E, F, and G denote pipes arranged in the
order na,med, beginning at the top, connect-
ing the cylinders A and B,and D', E', F', and

' denote three-way valves arranged 1in said
pipes about midway of the distance between
said cylinders A and b. .

H denotesthe main Steam-pi pe leadingfrom
the boiler to the valve D'; I, the main steam-
pipe leading from the valve E to the engine;
J, the main exhaust-pipe, leading from the
engine to the valve I, and K the condensa-

- tion-pipe,leadin o fromthevalve G'toa steam-

pump or other apparatus for feeding the
boiler.

The stems of the valves D' E' F' G’ are re-

spectively provided with leversd e fg, and L

These objects
above set forth I am enabled to attain by
means of my invention, which consists in the

‘L' denote long vertical operating-levers, the
upper ends of which are mvotally supported

by bent arms M M’, having their other ends 5 5

pivotally secured to the tops of the cylmdels
A and B, and the lower ends of said levers L I
L are pwotally secured to the piston-rods N N',
respectively, of a duplex dir ectaactmﬂ" steam—
engine O.
| “The ends of the valve-stem levers d and e
of the valves D' and B are connected to the
long lever L, near its upper end, by links /&

: and .?I and.the ends of the Valve-stem levers

f and g of the valves ' and G’ connected to
the long lever I., near its lower end, by links
ij and 7{';

Above the eylmdel S A and DB isafeed-water-
supply pipe P, having branches Q and Q', the
ends of which are respectively connected to
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the tops of the cylinders A and B, and P’ de-

‘notes a three-way valve located i 111 sald pipe ”
at the junction of the branch sections Q Q.
To the end of the stem of said valve P is se-

with the top of the 10110" lever L by a link /.
Tospray the feed- Watel within thecylinders

A and B, the same are respectively provided

with dlSkb S S', which are suspended therein
from the tops thereof bv means of rods T T,
respectively. -

The operation is as follows: 1f we asstume
the apparatus to be in the position indicated

cured alever R,havingitsouterend connected

75

30 -

| in full lines at Fig. 1, steam will be admitted

to thecylinder A through the main steam-pipe
| I, valve D/, pipe D, and thence pass through
said cylinder A into the pipe E, valve I, and
into the main steam-pipe I to the engine, the
‘exhaust-steam being returned through the
' main exhaust-pipe J, valve I, pipe I, and
into the cylinder I3. "At about the same time

section Q' and causeasmall quantity of water
to enter the cylinder B and fall upon the disk
S" and be sprayed insaid cylinder, and there-
by sufficiently reduce the temperature of any
live steam remaining in said eylinder, and
thus facilitate the entmnee of exhaust-steam
| therein. The steam condensing, if there be
any, will thence be conducted from said cyl-
inder by the pipe I and again partly fed to
the boiler and the appamtus by means of a

steam-pump or other apparatus. At this pe-

90

the valve P’ of the feed-water-supply pipe P
will be opened to admit water to the branch

95
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... pressure . Wﬂl be. admitted to the engine.
“through- the main steam-pipes H and I- and
. the ey’lmder A, while exhaust-steam will be
conducted frem the engine through the main |
- exhaust-pipe J and 111130 the eyhnder B, the
... condensation, if any,-being conducted from

.. the epperetus by the eendensetlen-mpe K.}
Assoon as the eperation above described has -
‘taken place the valves D’ and E' and the
valves F', G, and P’ will be reversed by the
leversL L’ opemted by the piston-rods N N'of |
-the enfrme O, and assume the pomtmns indi-
,-the valve D" | -
.15 closing a trifle in advance of the valve E'.
- Hereupon steam will pass from the boiler

- throughthe main steam-pipe H, valve D', pipe

D mte theeylinder B,and there umte with and

- therebyregenerate the exhaust-steam therein
-and thenee pass outof said eylinder B through::

'--2_3-::31'0
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riod or stage of operation steam under high | anism for intermittently supplying steamto -
-a portion of said apparatus priortoits admis- -
sion to the engine;and intermittently supply- k
‘ing steam to a- permen of said apparatus-after - -
1ts admission to, and discharge from the en-'? e

mme %ubstantmliy as Speelﬁed

cated by broken lines at Fig, 1

‘the pipe E, valve E’, and be conducted to the |
-engine. by the main steam-pipe: I, the ex-
;heust steam now- being returned fmm the:
engine. through the exheust-plpe J, valve F',.
25 :pipe F,and in 1;0 the cylinder A, thecon densa—. |
... tion, if any, being, as heretofore conducted:
SR 5f1‘0m the apparatus by the pipe. K and recir- |
S Immedlately hereupon -the valves
. will be. aﬂmn shifted by the operating-levers
.30 L I/ and the oper fztmn ﬁ:i;*st deeembed be re-
- peated, and so on; -

- It will be ebserved that by the use Of twe-; 1
FEETES geylmdere or. 1"eeeptaeleb each of whieh inter-
- mittently receives steam under high andlow |
pressure, the same alternately become the
- high or plus pressure -and the:low or -minus:
- pressure reeeptacles, and by means of the -
- valve mechanism I am enabled to normal 1y
- maintain steamunderhigh pressure interme-

diate the boiler and engine and steam under
lower pressure (e*ahaust -steam) intermediate
the engine and the boiler or apparatus.

Tt will be further observed that my appa-
ratus 1s applicable to engines of every char-
acter, whether used for sta,tlonary, marine, or
leeomotlve purposes, and that the valve
mechanism may be operated dire ectly by the
engine or by any suitable or convenient inde-
pendent mechanism.

Without limiting myeel[ to the details of

construction or the precise arrangement of

~parts, which may be varied to suit the condi-
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tions of use without departing from the spirit
of the invention, what I claim as new, and
deswe to secure b} Letters Patent, is—

. The combination with a beﬂer and en-
ﬂ‘me of an apparatus adapted to receive steam
mterpoeed between said boilerand engineand
communicating therewith, and Va,lve mech-
anism for 111termltte11t1y supplymfr steam to
a portion of said apparatus prior to admit-
ting the same to the engine, substantially as
Speelﬁed

2. T'he combination with a boiler and en-

| n'ine of an apparatusadapted toreceive steam

mterposed between said boiler and engine and

commumeatmw therewith, and Valve mech- |

mechanisin for:

ceive: steam under:

ot

_The combination with a boiler and en-

ﬂ*me of an interposed apparatus communicat-
ing therewith and adapted to receive steam
sunder different pressures, and valve mechan- - -
‘1sm for constantly sapplying steam from the
botler to-a portion of: seld appamtus eub-f o
stantially as specified. e _

4. -I'he comblination Wlth a boiler and en-
1 gineof an interposed apparatus communicat- -
| ing therewith comprising a plurality of re-
|- eepteeles adapted toreceive. steam, and valve
JIntermittently supplying 85 -
steam to a part of smd 1*eeepta,eles eubstan-r EEREEREREE
;tmlly as spectfied.- EEEETEE NS
8. The eombmatwn W1th a bmler and en- -
gine of an-interposed apparatus communicat- -
{ing - therewith .comprising a plurality of ‘rve-
5 feeptaeles adapted to receive steam, and valve: - -
mechanism for alternately sunplymn steam ¢
e-zto said receptacles, eubsta,ntlally asspeelified.” -

75 SRR

-;8'5,_:

6. The combination with a boiler and en-

gine of an apparatus for the purposes speei- |
'- ..zﬁed interposed between said boiler and en- - - -
-;ﬂ‘me and communicating therewith: compris- o
1ng a plurality of 1‘e0epteeles adapted tore-
high -and relatively-low -
pressures, valve meﬁhemsm for reversing the 100
eourse of the fluids through said leeeptaeles SRR
and means for reducing the temper atare of -
{ steam which may be confined in said recepta-
‘cles:prior-to the admission of- 1eletwelylew—; RN

pressure steem therete; substantially as speei-
fied.

7. The combination with a boiler and en-
gine of an apparatus for the pur poses speci-
ﬁed communicating therewith comprising a
receptacle for steam interposed between the
boiler and high-pressure side of the engine,

gine, and valve mechanism for reversing the

course of the fluids through said reeepteeles

substantially as speelﬁed

S. The combination with a boiler and en-

gine of an interposed apparatus communicat-
ing therewith adapted to receive steam, com-
prising a high-pressure receptacle and a rela-

915::11""
i1;o;¢5
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a receptacle for steam interposed between.‘
the boiler and low-pressure side of the en-

115
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tively low - pressure receptacle, and valve

mechanism for converting the said recepta-
cle, substantially as epemﬁed

9. The combination with a boiler and en-
gine of an interposed apparatus communicat-
ing therewith comprising two receptacles

adepted to alternately receive steam under

high and relatively low pressures, and valve
meehamem for admitting steam under high
pressure to the 1‘eeeptaele containing steem

under relatively low pressure, eubstantmlly'

as specliied.
10. The combination with a boiler and en-

gine of an apparatus for the purposes speci-

125
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fied communicating therewith comprising two
receptacles adapted to alternately receive
steam under high and relatively low pres-
sures,and valve mechanism for intermittently

admitting steam under high pressure to one |

of said receptacles, and steam under rela-
tively low pressure to the other of said recep-
tacles, substantially as specified.

11. The combination with a boiler and en-
gine of an interposed apparatus communicat-
ing therewith comprising two receptacles
adapted to alternately receive steam under
high and relatively low pressures, and valve
mechanism for simultaneously admitting
steam under high pressure to the receptacle
containing steam under low pressure, and
steam under low pressure to the other recep-

- tacle, substantially as specified.

20

12. 'T'he combination with a boiler and en-
gine of an interposed apparatus comprising
two receptacles adapted to receive steam, a

- mailnlive-steam-inlet pipe, a main live-steam-
~outlet pipe,’and an exhaust-steam-inlet pipe,
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all common to said receptacles, valve mech-

anism for alternately admitting live steam to
one of said receptacles, and exhaust-steam to

the other of said receptacles, and means for
shifting said valve mechanism, substantially

as specified.

13. Anapparatus forthe purposesspecified,
comprising two receptacles, a live-steam-inlet
pipe common tosaid receptacles, a live-steam-
outlet pipe common to said receptacles, an
exhaust-steam-inlet pipe common to said re-

ceptacles, valve mechanism arranged in said
pipes for alternately admitting live and ex- |

haust steam to said receptacles, and means for
operating said valve mechanism, whereby to
simultaneously permitlive steam to enter one
of said receptacles, and exhaust-steam to en-

ter the other of said receptacles, substantiall y

as specified. | | |

14. Anapparatus for the purposes specified
comprising two receptacles, alive-steam-inlet
pipe having branch sections each connected to
one of said receptacles,alive-steam-outlet pipe
having branch sections likewise connected to

- sald receptacles, an exhaust-steam-inlet pipe

50
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having branch sections likewise connected to
sald receptacles, and an outlet-pipe having
branch sections and likewise connected to
sald receptacles, three-way valves located in
the aforesaid pipes at the junctions of the
maln and branch sections, and means for shift-
Ing said valves, substantially as specified.

15. An apparatusfor the purposes specified

comprising tworeceptacles; a live-steam-inlet
pipe having branch sections connected to said

receptacles,and athree-way valve at the june-

tlon of the main and branch sections, a live-
steam-outlet pipe likewise connected to said
receptacle and provided with a three-way
valve at the junction of its main and branch
sections, said valves normally communicating

65 with the live-steam inlet and outlet pipes and

one of said receptacles; an exhaust-steam-

|

i

8

inlet pipe having branch sections connected
to sald receptacles, and a three-way valve at
the junction of its main and branch sections,
and an outlet-pipe having branch sections
likewise connected to said receptacles and

Pprovided with a three-way valve at the junc-

tion of its- main and branch sections, said
valves normally communicating with said
last-named outlet-pipe, and the exhaust-inlet
pipe and the other of said receptacles, and op-
erating-levers having their upper ends pivot-

ed to operate the valves of the live-steam inlet
and outlet pipes, and the other of said levers
adapted to operate the valves of the exhaust-

70'-
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| ally supported, one of said levers being adapt- -

30

steam-inlet pipe and the outlet-pipe, substan-

tially as specified. -

16. Anapparatus for the purposes specified
comprising two receptacles, pipes D, E, F, G
connecting said receptacles, a main steam-
inlet pipe II connected to the pipe D, a main

steam-outlet pipe I connected to the pipe E,

a main exhaust-steam pipe J connected to the
pipe I, an outlet-pipe K connected to the pipe
G, a feed-water-inlet pipe P having branches
Q, Q connected to the receptacles, three-way
valves D', E', I, G/, P’ arranged in pipes D,

E, ¥, G and P respectively, said valves being
95

provided with arms at the ends of their stems,
links pivotally connected to the ends of said

stems, arms M, M’ each having one of its ends

pivotally secured to the top of one of the re-

ceptacles, and operating-levers L, L', said

lever L being pivotally connected at its upper
end to the end of the arm M, and the link of

E', and said lever L’ pivotally connected at
1ts upper end to the arm M’, and adjacent to
its lower end to the arms of the valves F' and

&', substantially as specified.

17. An apparatus for the purposes specified,
comprising tworeceptacles, a live-steam-inlet
pipe common to said receptacles, a live-steam-

NSO

the arm of the valve P, and adjacent to its

10§

LT1O

outlet pipe common to said receptacles, an ex- . -
haust-steam-inlet pipe common to said recep-

tacles,valvemechanism arrangedin said pipes
for alternately admitting live and exhaust
steam to said receptacles, a water-supply pipe
common to said receptacles, and valve mech-
anism arranged in said water-supply pipe, and

means for operating the valve mechanism,

first mentioned, whereby to simultaneously
permit live steam to enter one of said recep-

115
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tacles, and exhaust-steam to enter the other

of said receptacles, and the valve mechanism,

last mentioned, to permit water to enter said

receptacles prior to the admission of exhaust-
steam thereto, substantially as specified.

HUGH J. BARRON.

Witnesses:
GUSTAVE DIETERICH,
- JOEN KEHLENBECK.

_ 125
oSigned at the city of New York, in the
county and State of New York, this 26th day
of February, 1398, B
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