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To all whonv it may coneeri:
Be it known that I, CHILION M. IFARRAR, a

“citizen of the United States, residing 1n Buf-
falo, in the county of Erie and State of New

York, have invented certain new and useful
Improvements in Balanced Valves for Steam-
Engines, of which the following is a specitica-

~tion.

- My invention relates to certain new and
useful improvements in balanced valves for
steam-engines, and will be fully and clearly

hereinafter described and claimed, reference
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being had to the accompanying drawings, in
which—

Figure 1 is a vertical longitudinal central
gection. Tige. 2 is an enlarged detached top
view of the valve. IMig. 31is an end elevation
in partial section. TFig. 4 is a top plan view
of a steam-engine eylinder, showing the out-
side portion of the uppercase forming a part
of my invention and connected therewith.

Fig. 5. is a face view of the metallic dia~ |

phragm forming a portion of the invention.
Fig. 6 is a vertical longitudinal central sec-
tion, and Fig. 7 an end elevation, in partial
section, showing a modification of my inven-
tion. |

1 represents the eylinder of an ordinary

engine.

9 represents the usual steam-inlet ports,
and 3 ig the ordinary exhaust-port; but In
this construction it is the port for the live
steam, which passes into the cylinder side

- opening, «, in the direction of the arrow aw,

A0
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Fig. 3, and from thence through the opening
4 into the passage 3, and then under the valve
5 in the direction of the arrow v, Ifig. 1, into
the ports 2, for operating the engine.

The steam exhausts into the steam-chest 6,

and from thence passes, in the divectionof the
arrow z, Fig. 1, down through the passage 4
on the opposite side of the eylinder, into and
out of the outlet-passage ¢ in the direction of
the arrows . It will be noticed that this
passage 4 is divided by a diaphragm, 7, S0

that the live steam passes on one side of the

eylinder and the exhaust-steam on the other
side. | .k

The valve 5 is provided with a valve-rod, 5,
passing through a stuffing-box, 9, so as to be
operated in the usual way; but as these pas-
sages and the valve and connections, as far

t
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as described, are old and well known and in
common use a further deseription of either ol
them is not required here. - |

The steam-chest is madein theusual square
or rectangular form, and the upper case, 10,
is made round, (sce Figs. 1 and 4,) so as 10
provide an interior cylindrical chamber, 11.
At its base ig a square or flanged portion, 12,
which is seeured (steam-tight by the usual
means) by bolts 15. |

At the top of the case 10 is a sheet-metal’

diaphragm, 14, and above the diaphragm 18 &
cover,15. Thewholeigrigidly secured steam-
tight by means of the usual packing an d the
bolts 10.

Resting on the valve 5 is a plate, 17, hav-
ing an upwardly-projecting hollow eylin drical
portion, 18, provided with an interior screw
portion, 19. ) .
a corresponding serew portion, 20, adapted to
serew up or down within it,and having a flat
top, 21, to rest up against the lower side of
the diaphragm. The plate 17 is adjusted and
kept from moving laterally by means of the
get-serews or bolts 7, while it has a very slight
vertical movement up or down,

Above the diaphragm, within the chamber
e, is a small igolated chamber or steam-pas-
sage, 22, which passes down throu oh an open-
ing, 23, in the diaphragm and throu oh the
sidle of the steam-chest and through a portion
of the exhaust-opening, terminating at the
inlet-opening 24 in the live-steam passage 3.
By this construction it will be seen that as
the steam passes under the valve 5 1t tends
to foree the valve and the plate 17 upward in
proportion to the pressure of the steam and
the area of the valve and plate 17 exposed to
such action; but as the steam also at the
same time passes into the small steam-pas-

sage 22 at the inlet 24, and from 1t into the

chamber e, and pressing on the diaphragm,
(which exposes a slightly-greater area than
the valve and plate 17,) consequently counter-
balancing the upward pressure against the
valve with just force enough to hold it to 1S
seat steam-tight, the diaphragm effectually
prevents any leakage of steam from the cham-
ber ¢ to the chamber below it. In the modi-
fication, (Sheet 2,) Figs. 6 and 7,1 have shown
a construction in which the same diaphragm

Into this serew portion is fitted
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is used, but the passage 22 is dispensed with .




~and the parts 17,
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~diaphragm.

‘made all in one piece

and the action of the steam on the d iaphragm |

isreversed. The parts 2 and 2 , the diaphragm,
15, and 19 are exactly the
same in each; but thehole 23in the diaphragm
1s dispensed with, and openings are provided
for admitting steam to the under side of the
The port 3is now used in this
instance as the exhat st-port. Thelive steam
passes 1into the side Inlet-opening, «, then up-
ward through the passage 25 (sce Ifig. 7) into
the steam-chest, and exerts a cortain pressure
downward on the valve, while the steam at
the same time passes throu gh the small open-
ngs 26 and 27 and produces only sufficient
pressure upward against the diaphragm to

relieve the valve from too oreat a pressure |
downward. | |
- The area of the diaphragm may he made

of any size to allow for any counterbalancing-
pressure that may be desired.

If required, the holes 26 and 27 may boe is-
pensed with. The sfeam would then Press
against the plate 17: hut I prefer admitting
steam also to the diaphragm; and the parts
having the numbers 17,18, 20, and 21 may be
and made to fit exactly
between the diaphragm and the top of the
valve, as the diaphragm will spring and give
under the pressure of the steam, and thereby
allow.for the wear of the valve and the other
parts connected with it. The only object in
making them adjustable by the

| SCICW DOL-
tions 19 and 20 is to allow for the wearme of
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the valve and other parts: butthe draphragm
will allow at least for from one thirty-second
to one-sixteenth of an inch for that purpose,
and those parts would take a long time to
wear that much.

I ¢laim as my invention—

1. In a balanced steam-valve, the combina-
tion of a steam-chest having an upper and
lower steam -chamber divided by a sheet-
metal diaphragm, a valve located in the lower
chamber, the usual mechanism for operating
It, a plate seated on the top of the valve hav-
Ing an upward portion provided with a top
picce adapted to screw up or down on the
Same, 50 as to adjust the two parts between
the valve and the diaphragm, and a steam-
passage connecting the upper and lower cham-

bers, substantially as and for the purposes de-

scribed.

2. In a balanced steam-valve, the combina-
tion, with the steam-chest, of a sheet-metal
diaphragm secured steam-tight to the upper
portion of the same, a valve having a plate
scated thereon and provided with a cylindri-

cal portion projecting upward, and a top piece

adapted to serew on said portion, so that the
two parts may be adjusted between the top

ot the valve and the under side of the dia-

phragm, for the purposes described. )
CIHILION M. FARRAR.
Withesses:
JAMES SANGSTER,
ARTHUR SANGSTER.
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