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Application filed September 14, 1885,
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To all whom it may concern:

Be it known that I, JAMES FERGUSON, of
Bridgewater, in the county of Plymouth and
State of Massachusetts, have invented a new
and useful Improvement in Engine-Valves, of
which the following is a specification.

My improvement relates to valves for en-
gines; and it consists in certain novel combi-
nations and arrangements in relation thereto,
substantially as hereinafter described and
claimed.

In the drawings, Figure 1 is a longitudinal
vertical sectional view of a portion of a steam-
engine cylinder with the valve attached there-
to, on the line B B of Fig. 2. TIfig. 2 is a hori-
zontal section of the same through the dotted
line A A of Fig. 1. Fig.3 is a detall view of
a portionof Fig. 2, Fig. 4iga vertical section
of Fig. 1 on the dotted line C C. Fig. b 1s a
vertical section of Fig. 1 on the dotted line D
D. Fig. 6 is a detail sectional view of a por-
tion of the valve, showing the manner of ap-
plying the packing thereto. Iig. 7 is an end
view of the same, partly in section. Iig.§ is
an edge view of oneof the packing semi-rings.
Kig. 9 is a side view of the same. |

My invention relates to that class of engine-
valves known as ‘‘ balanced valves,’”’ in which
the pressure of the steam in the steam-chest
upon one end of the valve neuntralizes that
upon the other end and obviates friction; and
it consists of certain improvements, as above
mentioned, for allowing the free passage of
steam through the ports of such valves, for
sustaining and supporting such valves in a
manner to prevent their undue wear in use,

and for a packing for them, which not only !

forms a steam-tight union between the valve
and 1ts seat, but also materially assists 1n pre-
venting the wear of the valve.

E 1s the steam - cylinder containing the pis-
ton-head e, and having ports ¢ ¢/, for the intre-
duction and escape of the steam which drives
the piston. |

On top of the cylinder E issecured the valve-
chest Iy, into which the steam is discharged
from the boiler through the pipe f.

Within the valve -chest ¥ 1s secured the
valve - cylinder G, which has a tubular bore
through its center having both ends opening

| into the interior of the chest F, and being se-
cured to the lower face of the chest, directly
over the ports ¢ ¢ of the engine-cylinder, by
screw-bolts ¢ ¢. These bolts pass downward
through elongated holes in ears upon each
side of the valve-cylinder, which holes are
elongated in a direction parallel to the bore
through the cylinder. Set-screws ¢ ¢ enter
holes inthe ends of the valve-cylinder, and are
adjusted to have their heads bear outwardly
against the inner faces of the steam-chest F.
By means of these and the elongated holes
mentioned I am enabled to adjust the valve-
cylinder in its place over the steam-ports €' ¢
easily, and secure it when so adjusted. The
bolts ¢ ¢ and screws ¢’ ¢' mutually assist each
other in holding the valve-cylinder in place.
This capacity of adjustment 1s especially im-
portant in applying the valve mechanism de-
scribed to steam-engines which have been be-
fore used with common valves and had the
latter removed to apply my invention. The
valve-cylinder is thus exposed to the steam
entering the chest I’ on its top and both its
ends, and its base,which rests upon the steam-
cylinder, isthe widest portion of it, asshownin
Figs. 4 and 5, in order to allow of the forma-
tion of the passages for the ingress and egress
of steam, substantially as hereinafter de-
scribed. -

The valve V of the engine is of the general
form known as a ¢ piston-valve,”’ consisting
of two heads, v v, united by a stem or shaft
piece, v'. The heads are provided with pack-
ing, as hereinaffer described, which causes
them to fill the eylindrical bore of the valve-
cylinder G steam-tight, while allowing them
to reciprocate back and forth through it. This
packing maintains an equal pressure outward
in all directions against the valve-cylinder,
and serves to hold the heads v v centrally
therein. | -
- On each side of the exterior of the valve-
cylinder are formed longitudinal notches or
grooves n n, Fig. 5, and two bars, ' %/, rect-
angular in cross - section, are fitted to these
orooves and have their ends brought around
and attached to the heads v v of the valve on
their outer faces, in such a position that when
the stem ¢" is axial in the bore of the valve-
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cylinder the bars will bear upbn’ their seats |

in the groovesn. The bars#'extend-far enough
beyond the ends of the valve-cylinder G, as
shown, to have the necessary scope between
their ends, which are carried around to the
valve and the ends of the valve-cylinder, to
allow the valve to reciprocate to and fro in
the latter, as hereinafter described.

M is the piston-rod which moves the valve
to and fro in the wvalve-cylinder. It passes
through a stuffing - box, m, of ordinary con-
struction, in one end of the valve-chest I, and
through the valve and its stem " axially, hav-
ing a nut, m', on its end securing the valve to
1t. The portion passing through the valve
and the bars #»' »" attached thereto is formed
swaller than the' hole through them, leaving

a shoulder, m’, on the rod, between which
aud the nut m’ the valve is secured by the nut
The hole through the valve and the bars ' '
(lettered m”) is made of an elongated forny in
cross-section, as shown in Fig. 3, in an up-and-
down direction, which permits the valve to

center itself in 1ts cylinder and bring the bars

% n to a bearing in their seats without press-

~ing upon and wearing oneside of the stuffing-

“box m, and also gives the valve- packmg free
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play to center the valve at all times in 1ts cyl-
1inder independently of its piston-rod M.

Within the V‘ﬂVe cylinder, and opposite to
the steam-ports ¢ ¢ of the engine-cylinder, are -
formed steam-passages o o, each of which ex-
pands from its extreme upper side outward
and downward around the bore of the valve-
cylinder to a point below said bore, as shown
1n Figs. 1 and 5, and this construction enables |

the steam passing through the bore of the
valve-cylinder into the ports ¢ to reach the
same without being choked or retarded by it-
self in passing through the passages o o—that
18, no part of the steam entering from the bore
of the valve-cylinder into one of the passages
0o below a horizontal diameter of said bore
will, by rushing outward against the walls of
thepassages 0 o, cnoke up or prevent the steam
which enters the passage above said horizon-
tal diameter from passing freely downward
through the same, as would be the case if the
transverse expansion of the passage o were
not continued below said horizontal diameter
as well as above it. By this construction of
the passage.o and port ¢, I am enabled to give
the passage an area which will be equivalent

- to that of the -area of the bore of the valve-
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cylinder in cross-section, plus what is required

- to prevent the rush of the steam into the pas-

sage from choking or retarding any portion of
itself in reaching the port ¢. This is requi-
site, because the steam in entering the passage
o has 1ts direction changed from that which
1t has in passing through the bore of the valve-
cylinder, and if the expansion of the passage
0 were not as described steam entering the
passage on the upper side of the bore of the
cylinder would be retarded, or prevented from
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enteri ing the passage -nearer the port, and that
portion of the passage o above the bore of the
valve-cylinder would thus be rendered com-

par: atively useless.

o' is the exhaust- port, having a 1311)6, 0%,
leading outward from the engine.
haust-port is made of the same breadth trans-
versely of the engine- ¢ylinder as the steam-
ports ¢, and the valve - cylinder has formed
around 1ts bore the steam-passage o’, oppo-
site sald exhaust-port. This steam-passage
0° expands outward and downward around
the bore of the valve-cylinder in substan-

tially the same way as the steam -passage o,

thus enabling the exhaust-steam flowing ount-
ward through the steam-port ¢ and through
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the passage o, to enter the bore of the cylinder

without being choked or obstructed by itself,

and to pass through said bore around the

valve-stem 9" and through the passage o’ to the
exhaust-port without obstructing or choking
itself, in the same manner as has been de-
scribed above for the passages 0. Every part
of the passage ¢° around the bore of the valve-
cylinder is therefore utilized by construeting
it in this form, and the full capacity of the
bore of the valve-cylinder for the escape- of
steam through it i1s made available, for if any
part of the passages for the steam between the
ports ¢’ and the exhaust-pipe o* choked or re-
tarded the steam more thanthe passage which
preceded 1t, then the full area of such preced-

1ing passage could not bé rendered available,

and this disposition of the passages o o-and o
with relation to each other and the bore of the
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valve-cylinder derives its importance from the

cylindrical form of the valves, which 1n cut-
ting off and admitting steam deflect it around
1n these passages dlffer ently fmm a ﬂat Sur-
face.

In order to maintain' the valve centmlly in
the bore of its cylinder, I provide each head
v of the valve with a steam-tight metallic
packing constructed as shown in 1410'3 6, 7, 8,
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and 9. Each valve-head v has a broad oTo0ove

turned 1n its periphery between the shoulders

circular packing strips or pieces, 2° v%, s0 as
to form a continuous expanding packing
pressing equally outward in all directions and
steam-tight, 1n the following manner: ach of
the packing-pieces v* has attached to it mid-
way between its ends on one side the piece of
metal ¢*, the outer faces of which are in planes
at right anglesto each other, with a corner cut
off at +°, where -the curved exterior of the
packing-piece v’ cuts these planes. The in-

ternal faces of the piece v°, from the piece v°
ontward to the ends of the packing-piece lie

-In the same planes, 1espect1vely, as the adja-

cent outer faces of the plece v,  When four of
these packing-pieces, ©°, are put together in
their groove around the valve- head . v, two of
them, v’ v, will appear upon one side of the
groove as ‘shown in Fig. 7, and their attached

passing downward to the port by the steam | pieces v* will be behind them as shown in

In this groove are disposed four semi-
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dotted lines. The other two of said packing-
pieces will be behind those shown, but their
attached pieces +* will appear, as in Fig. 7, in
such a position that the internal plane faces of
the visible packing-pieces 2° will rest upon
the external plane faces of these metallic pieces
¢*, and the similar faces of the packing-pieces
behind thevisible ones will rest upon the simi-
lar faces of the pieces v% attached to the

visible ones, bringing the packing-pieces side

by side, as shown in TFig. 6, and causing the
joints between the packing-pieces on one side
and the pieces v*, belonging to the packing-
pieces of the other side, to be broken or cov-
ered over by the continuous surface of such
packing-piece on the otherside. A space, v,
is left between the ends of the pieces ' be-
longing to the packing-pieces on the opposite
sides, as shown in Fig. 7, so as to allow the
packing-pieces to slide ontward and inward
away from or toward the axis of the valve-

head to expand or contract the packing, and |

immediately beneath the widest part of each
packing-piece—viz., where it is composed of
its curved portion and the metallic piece v7,
combined—a cayity, v', is formed in the valve-
head, into which a spiral spring, v°, is intro-
dueced, which presses the packing-piece out-
ward against the bore of the valve-cylinder
and keepsit steam-tight.

Tt isevident that asno one packing-piece can
move outward without pressing outward the
adjacent ends of two other packing-pieces rest-
ing upon the plane faces of its attachment v,
and as the attachment 2* of such other pack-
ing-pieces in turn presses outward the ends of
those first named, the whole packing must
moveoutward together,and cannot press hard-
er upon one side of the bore of the valve-cyl-
inder than upon another. Hence it holds the
valve central in the bore and caunses the latter
to wear equaily all around, preserving the
valve steam-tight in the bore of the cylinder.

Instead of two bars, #' n', sliding 1n the
orooves # m in the valve-cylinder, only one
may be employed with good effect; or more
than two may be used without departing from
the spirit of my invention.

- The construction of parts I have described
renders the valve V practically a perfectly bal-

anced valve, as well as having capacity to ad-

mit and exhaust a large volume of steam
through it in proportion to its diameter, and
this enables me to use a smaller valve and re-
duce 1ts {riction.

I do not claim in this application the pis-
ton-packing,broadly, as shown,as I have made
application for a patent thereon, dated De-
cember 26, 1885, No. 186,706.

What I claim as new and of my invention
18—

1. In combination with the valve-cylinder |

| G, provided with passage o,formed around and
| opening through the side of the cylinder-bore,

the piston-valve head v, provided with the
packing-pieces v* ¥* v* +%, having attachments
v*,co-operating together,respectively, and pro-
vided with springs +® 2%, pressing outwardly
acainst said packing-pieces, substantially as
described.

2. In combination with the valve-cylinder
G, provided with a cylindrical bore, the pis-
ton-valve V, having its piston-rod M adjusta-
bly secured through its longitudinal center,
and each of its valve-heads v provided with
the packing-pieces v* v° ¢* 7*, having attach-
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ments »*, simultaneously moving outward, and

provided with springs v* % pressingoutwardly
against said packing-pieces, substantially as
described. -

3. The combination of the steam -engine
cylinder E, provided with steam-ports ¢’ ¢,
the valve-cylinder G, provided with a longi-
tudinal bore having unobstructed passages
o o formed within it, each of which expands
transversely outward from its shallowest part
on one side of the bore around the same and
leads into the steam-porf ¢ on the other side,
and the balanced valve V, formed with a con-
necting-stem, ¢/, and two heads, v v, of the
length to cover said passages and uncover the
same simultaneously by its reciprocation, sub-
stantially as described. |

4. The combination of the steam-engine
eylinder E, provided with steam-ports ¢’ ¢’ and
exhaust-port ¢, the valve-cylinder (x, pro-
vided with a longitudinal bore having unob-
structed passages o 0, and an intermediate pas-
sage, 0°, formed within it, each of which ex-
pands transversely outward from its shallow-
est part on one side of the bore around the
same and leads into its engine-cylinder port
ou the other side, and the balanced valve V,
formed with a connecting-stem, 2/, and two
heads, v », of the length to cover the passages
0 0 and uncover the same simultaneously by
its reciprocation, substantially as described.

5. The combination of the valve-cylinder G,
the valve V, and one or more supporting slid-
ing bars, ', attached to the ends of said valve
and seated in a groove or grooves, %, in sald
cylinder, substantially as described.

6. The combination of the steam-engine
cylinder IE, provided with portse’ e, the steam-
chest F, and the valve-cylinder G, provided
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with bolts ¢ ¢, and set-serews ¢’ ¢, adapted to

adjust and secure the latter inside the steam-
chest acainst the end-thrust of the valve-pis-
ton, substantially as described.

JAMES FERGUSON.

YWitnesses:
WiLLIAM P. BLAKE,
N. P. OCKINGTON.
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