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UNITED STATES PATENT OFFICE.

HENRY D. DUNBAR, OF NORTH HARTLAND, VERMONT, AND CHARLES IL.
DUNBAR, OF LEBANON; NEW HAMPSHIRE.

BALANCED SLIDE-VALVE.

SPECIFICATICN forming part pf Letters Patent No. 682,921 , dated September 17, 1901,
Application filed May 1,1901. Rerial No. 658,273, (No ﬁmdel.)

To all whom it may concern:
Beit known that we, HENRY D. DUNBAR of

I North Hartland, Windsor county, Ver mont
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and CHARLES L.. DUNBAR, of Lebanon, Graf-
ton county, New Ha,mp%hlre, have 'mvented
certain Improvements in Balanced Slide-
Valves, of which the following is a specifica-
tion.

The object of our invention is to provide
a balanced slide-valve of simple construetion
which will permit free inflow of steam to the
cylinder and unobstructed exhaust there-
from, will be properly packed against leakage
of steam, can be readily fitted to existing
valve-chests, will permit free escape of water
irom the c¢ylinder, and will provide for the re-
lief of vacuum When the engine is running
with the steam cut of

In the aceompanymg drawings, Figure 1 is
a longitudinal section of a balaneed slide-
Valve constructed 1n accordance with ourin-

vention, illustrating the valve at one extreme

of its movement. Kig. 2 is a transverse sec-
tion on the line o a, Fig. 1.
view of the valve, and Flrf 4is an inverted
view of the back plate or shleld | -

- 1 represents the ported face of the valve-
chest; 2, the combined induetion and educ-

tion pasbaﬂ'e leading to one end of the cylin-

der; 3, the induetion and eduction passage
leading to the opposite end of the cylinder,
and 4 the exhaust-passage. . The valve is of

the gridiron type and has extendmw through

it fmm top to bottom three passages 5, 6, and
7, this valve working in the space Dbetween
the ported valve-seat 1 and a back plate 9,
which is rigidly seated upon the valve-seat
and confined in position by suitable means—
as, for instance, by screws passing through
the valve-chest cap orcover, sothat it is main-
tained at a predetermined distance from the
valve-seat 1. 'The valve is embraced by the

usual yoke 10, which is connected to the

valve-operating rod, and leakage through the
valve 1s prevented by longitudinal packing-
strips located at the back of the valve and
bearing against the back plate 9. Thesestrips

comprise the longitudinal strips 11 at the

sides of the valve and transverse strips 12,
13, 14, and 15, the strips 12 and 13 bemcr

near the ends of the valve and the strips 14 _

Fig. 3 is a top

| -

and 15 being interposed between the passages
5 and 6 and 5and 7, respectively. The side

packing-strips 11 are deeper than the grooves .

which receive the transverse strips 14 and
15 and also by preference bear the same rela-
tion to the grooves which receive the strips 12

and 13, and thereby prevent any leakage of
steam ‘into sald grooves at the ends, and the

chamber in which each of the packing-strips
is fitted is somewhat deeper than the strip
itself, so that steam cean gain access to the

space behind the strip in order to press the

same rearwardly against the back plate 9,
the passages in the side and end strips for

this purpose being preferably in the form of
-shallow grooves f01 med in the outer sides of

the strlps as shown, for instance, at 16 in
Fig. 5, and the passages for conveying steam
to the chambers containing the inner strips
14 and 15 being in the form of openings
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17 of econtracted diameter communicating, re-

spectively, with the spaces 6 and 7, as shown
in Fig. 1. Hach of the strips may also be
acted upon by a spring or springs deposited
in the base of the groove which contains
sald strip.+ The back plate 9 has a central

transverse chamber 19, closed at the ends

and which may also be closed at the top, al-
though 1t 1s preferable to extend it through
to the back of the plate 9 and there close it
by a longitudinal bar 20, normally held down
upon the top of the plate 9 by the pressure

of steam in the chest, but when the engineis

runping without steam being lifted by means

‘of springs 21 at the opposite ends to an extent

limited by its contact with the heads of stud-
bolts 22, whereby the opposite ends of the bar
are guided, the bar thus acting as a vacuum-

‘relief valve for the cylinder of the engine
Other
passages 23 and 24 are formed through the

when running under these conditions.

back plate 9, one in advance of the passage 19
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and the othel in the rear of thesame, and these

passages are normally closed by valve-bars
25, mounted and actuated in a manner simi-
lar to the bar 20, these valve-bars 25 serving

to permit escape of water from the cyhnder

into the chestin order to preventaccident due
to the starting of the engine when there isan
undue accumulation of water in the cylinder.

The passages 19, 23, and 24 being of large
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area prdvide for quick relief, and the bars 20 ]

and 25 constitute simple forms of valve which
can be readily retained in place upon the
plate 9 and which are not likely to get: out of
order in use, thereby overcoming the objec-
tion to the use of ordinary valves or other

supplementary parts within the valve-chest

of the engine, where they are inaccessible
during the running of the engine. The pas-
sage 19 is crossed. at smtable intervals by
blldﬂ'e bars 26, which provide a bearing for
the paekmw stri ips 14 and 15 as the valve re-
ciprocates, and the ends of the plate 9 have
projecting fingers 27 in order to provide a like
bearing for the end strips 12 and 13.

In the operation of the valve steam enters

the chamber 6 or 7 of the valve as soon asthe

corresponding end bar of the valve has moved
outwardly beyond the end of the valve-seat
and back plate, steam entering the chamber
both at top and bottom, so that a largoe area
of opening is available for the mﬂow there-
by providing for a quick entry of steam into
the eylinder. Thereisalsoa double flowinto |
the exhaust-passage—namely, the direct flow
from the passage 2 or 3 into the passage 4
and an indirect flow through the passage 19
of the back plate and throu crh the central pas-
sage 5 of the valve—wher eby free and unob-
str ucted escape of the steam from the cylin-
der is also insured. The use of the back
plate 9 insures the proper balancing of the
valve, so that the latter can be operated with
the minimum of frictional resistance, this
quality, combined with the provision for ef-
fecting free flow of steam into and from the
cylmder, rendering the valve especially avail-

. able for engines in which high speed is desir-
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able.

In order to facilitate the fitting of the back
plate into its proper position, we p10V1de the
depending side portions of the plate with in-
wardly-projecting lugs 29 at the lower cor-
ners, these lugs ovellappmﬂ* the ends of the
valve-seat, as shown in Fig. 1.

As the steam enters the chambels 6 and 7
of the valve on the inside of the end bars of
the same, the yoke 10 offers no obstruction to
the free flow of the steam as 1t does when the
steam has to enter the port of the valve-seat
around the outer edge of the valve. This
feature aids in the qumk flow of steam into
the cylinder, and it may be employed in a
valve taking steam at the top or bottom orat
both pomts, as shown.

Having thus described our invention, we
claim and desire to secure by Letters Pat—
ent—

1. The combination of the ported wvalve-
seat, the back plate rigidly mounted in re-
speet thereto and having a central passage
therein, the valve having a central passage
commumcatmﬂ* with the exhaust-port and
with said central passage of the back plate
and near each end a passage communicating

with the corresponding induction-port of the |

682,921

valve-seat, said latter passage as the valveis
rec¢iprocated being opened to the steam-chest
at one end of the travel of the valve, and to
the exhaust-port and back-plate passage at
the other end of the travel of the valve, sub-
stantially as specified.

2. The combination of the ported valve-
seat and the back plate rigidly mounted in
respect thereto and having a central cham-
ber therein with the valve having a central

75

passage and a passage near each end, the cen- .

tral passage being always In eommumcatlon
with the exhaust- port and with the chamber
in the back plate, and each end passage being
in communication with the corresponding in-
duction-port of the valve-seatand asthe valve
isreciprocated beingopened alternately tothe
steam-chest at top and bottom and to the
back-plate chamber and exhaust-port at top
and ' bottom resPectwely, substanually as
specified.

3. The combination of the p01ted valve-
seat and the back plate rigidly mounted in
respect thereto, with the valve having near
each end a passage communicating with the
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corresponding induction-port of the valve-

seat, said passage being opened alternately
to the steam-chest and to the exhaust-port as
the valve is reciprocated, and packing-strips
located on the back of the valve and bearing
against the back plate,said packing-strips be-
ing located respectively at the sides and ends
of the valve, substantially as specified.

4. The combination of the ported valve:
seat, the back plate rigidly mounted in re-
spect thereto and having a central passage,
the valve located between the valve-seat and
back plate and having a central chamber;
and a chamber between sald central chamber
and each end of the valve and packing-strips
on the back of the valve for bearing against
the back plate, said packin n*-strlps compris-
ing longitudinal side packing-strips, trans-
verse end packing-strips, and intermediate
transverse packing-strips between the end
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chambers and the central ehambm of the

valve, substantially as specified.
5. The combination of the ported valve-
seat, the back plate rigidly mounted in re-
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spect thereto, the valve moving between the
valve-seat and back plate and h&ving & cen- .

tral passage, and opposite end passages ex-
tending through it from front to back, and
packing-strips on the back of the valve and
bearing against.the back plate, said strips
comprising longitudinal side strips and trans-
verse strips located between the central pas-
sage and the end passages of the valve, sub-
stantlally as specified.

6. The combination of the p01ted valve-

seat, the back plate rigidly mounted in re-

Spect thereto, the valve moving between the

valve-seat and back plate and having pas-

sages extending therethrough, and packing-
str’ips on the back of thevalve bearing against

the back plate,said packing-strips comprising
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both longitudinal and transverse strips, the

longitudinal strips being deeper than the

 transverse strips, substantially as specified.
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7. The combination of the ported valve-

seat, the back plate rigidly mounted in re- |

spect thereto, and the valve moving between
the valve-seat and back plate and having
passages extending through the same,a relief-
passage extending through the back plate,
and a flat bar normally resting upon the back
of the plate and guided at each end so as to
%erve as a relief-valve, substantially as speci-
ed. | |
8. The combination of the ported valve-
seat, the back plate rigidly mounted In re-
spect thereto and having projecting fingers
at each end, and the valve moving between
the valve-seat and back plate and having

passages extending through it, and packing- |

S

| strips mounted on the back of the valve and

bearing against the back plate or its project-
ing fingers as the valve is reciprocated, sub-
stantially as specified.

9. The combination of the ported valve-
seat, the valve and the back plate having de-

pending side portions resting upon the valve-

seat, and inwardly-projecting end lugs bear-
ing against the ends of the valve-seat, sub-
stantially as specified.
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In testimony whereof we have signed our 3o

names to this specification in the presence ot
two subsceribing witnesses.

HENRY D. DUNBAR.
CHARLES L. DUNBAR.

Witnesses:
¥. E. BECHTOLD,
Jos. H. KLEIN.
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