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To all whom it may conceri:

Be it known that I, JOHN AGATE, a citizen
of the United States, resmmg at Plttsford in
the county of Monme, in the State of New
York, have invented certain Improvements in
Steam- Heating Apparatus, of which the fol-

lowing is a 5peelﬁcat10n reference being had

to the accompanying drawings.
- My invention relates to animprovementin

steam-heating apparatus, having for its ob- |
of the slide-valve into parts I’ I’ and 1~
former are each wider than a port R or R’
‘and the latter about equal in width to the

ject the utﬂmatmn of a portlon of the ex-
haust-steam from an ordinary steam-engine,
said portion of the exhaust being taken from

the cylinder by an 1mproved const-ruetion of |

the valve mechanism at or nearly at the ter-
mination of the power strokes of the piston.

My invention is fully described and illus-
trated in the following specification and ac-
companying drawings and the novel features
thereof specified in the claims annexed to the
said specification.

In the accompanying dmwmﬂ's, represent-
ing a steam-engine and heating apparatus
adapted to carrying my- maven‘tlon into prac-
tical effect, Figure 1is a longitudinal section
through the Ste&m-cylinﬁler and valve-chest.
Fig. 2 is a transverse section of the same on
the line 2 2,Fig. 1. TFig. 3 is a side elevation
of the steam-chest ;zmd ports, partially in sec-
tion. Fig 4 is an inverted view showing the
exhaust-passages at the bottom of the cylin-

~ der.
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In the accompanying drawings, A is a steam-
cylinder, B the piston, and C the piston -rod,
all of which are of any ordinary construction

and connected to operate a crank-shaftin any

usual or preferred manner.

E is thesteam-chest; F, the inlet steam-pas-

sage, and G the exhaust—passwe for the bulk
of thesteam.  The steam-chest is constructed

in any ordinary way, its walls being cast with

the cylinder and provided with the cover H,
or constructed in any other suitable way.

Iisthe valve-slide, located within the steam- |

chest and operated from an eccentric on the
crank-shaft by the valve-rod J and smtable

connections.
K K’ are the steam-passages betw een the

steam-chest and the cylinder.

As indicated in Iig. 1, the exhaust-passaﬂ‘e ward the left hand, partially throug hthe sup- 1o0e

al

port R or R’.

is divided and provided with the two ports
L I/, opening into the steam-chest. -
N N7 are supplementary exhaust—pmts lo-

cated immediately inside of the main exhaust-
ports LL/,and connected by suitable cored pas-
sages (mdm&ted by the dotted lines O O’ in

I‘w' 3) with the supplementary exhaust-pas-

sage P, from which a pipe leads to a suitable

ra,dlatm or manifold.
The mouths of the passage S divide the face
The

distance between ports N N’, while each
mouth of the passage S 1s about equal to a
As represented in Kig. 1, the
slide-valve 1s supposed to be moving to the
left at the end of the piston-stroke and live
steam is about to be admitted at port R. The
port N has just permitted the escape of steam

‘| notentirely expended and is about to be closed

prior to the entire opening of exhaust L.
The construction is such and SO proportioned

and arranged that a portion of the exhaust-

steam can be separated while yet it has some
pressure and an available amount of heat
and conducted to the radiator, and the re-
mainder of the exhaust-steam after its ex-
pansion subsequently forced out of the port
L, port N being at this time closed. This
special operation is characteristic of my im-
provement upon prior devices, which either
failed to divide the exhaust-steam or divided
1t after escape from the valve, and therefore
after too great expansion, or failed entirely
to utilize exhaust-steam before its complete
expansion.

The operation of my invention will be un-
derstood from an examination of the longi-
tudinal section, Ifig. 1, in which the piston B
is represented at the right-hand end of its
stroke and live steam 1s abouf to enter the
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cylinder through the passage K as soon as .

the valve I in its movement uncovers the port
R. "The steam issuing through the passage

| X" and the port R’ travels thmun'h the pas-

sage 5, cored in the valve I, and escapes ab
ﬁrst throu oh the supplemental y exhaust-port
N, and then as the valve moves farther fo-
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the stroke. %
pipe U, leading from the supplementary ex-

plementary exhaust-port N and partially
through the main exhaust-port L. The fur-
ther movement of the valve closes the sup-
plementary exhaust-port N, and the escape
of the great bulk of the steam from the cyl-

inder takes place through the main exhaust-

port L and the exhaust-passage G. A simi-
lar operation takes place at the other end of
‘The check-valve T is ingerted in

haust-passage P to the heater Q, which check-
valve may be provided with the threaded

stem W and a hand-wheel V, by which the |

amount of its opening is regulated so as to

vary the quantity of the steam transferred to |

the heater Q or to shut off entnely the flow
of steam thereto.

In order to provide for warming the ra,dla-
tor when the engine is not running, I connect

it with the boﬂer directly by the pipe X, plo-‘

vided with throttle-valve Y.

It is obvious that by varying the position

and dimensions of the supplementary ex-

haust-ports N N’ relatively to the main exe

haust-ports L I/ or the movement of the
valve the quantity of steam taken from the

cylinder at each stroke may be controlled.

The pressure of the steam in the heater will
hold the check-valve T' closed when it ex-
ceeds the pressure in the supplementary ex-

haust-passages, and by limiting the opening
of the check-valve any desired amount of

steam may be admitted to the heater.
It 1s obvious that many changes and modi-
fications may be made 1n my invention with-

out departing from the leading principle |
thereof, which consists in removing or dis- |

charging a certain amount of the stea,m at or

near the end of the power-stroke, when the re- |
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duction of pressure in the eyhndel is of no
practmal consequence.
Itis obvious that my invention may be ap-
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plied to many different types of steam-en-

gines and steam-valves, and that it may be
applied to any of the purposes for which

-steam-heating apparatus heated by live steam

| direct from the boiler are now employed,

such as heating buildings, factories, ware-
houses, railroad-cars, and other purposes. It
18 also more economical tha,n any direct sys-
tem of steam-heating..

The-heater is pmﬂded with any ordinary

drip or trap, as indicated at Z.
I claiin—

The steam-cylinder and plStO]l and the

steam-chest provided with passages KK’ and
with the supplementary exhaust-ports N N’,

25

located between said passages, and the ex-

‘haust-ports L L7, the slide-valve I,. having

passage S and solid face parts I” I%, each face
I? having a width greater than that of port R

or R’ and equal to or alittle wider than that
of the ports N L or N’ L/, and the face 1’ be-
ing equal to the distance between the ports
‘N N’, whereby the valve is adapted to cover
all said passages and ports during the admis-

sion of steam to the cylinder, and then upon

6o

sunitable movement to uncover first a sup-

‘plementary port, and then to cover the same
cand uncover an exhaust-port L or L/, all in
combination with a radiator and a pipe hav-
ing a check-vaive communicating with said

supplementary ports and with the mdlatm
substantially as set forth.

Witnesses:
GEO. B. SELDEN,
C. M. HEFFRON.

JOHN AGATE.
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