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Lo all whom it may concern:

. Be 1t known that I, RoBERT B. ANGUS, of

Pottsville, Schuylkill connty, Pennsylvania,
have invented certain Improvementsin Steam-
Actuated Valves, of which the following is a
specification. _ '
My invention relates to what are known as
‘“cut-off valves,” and its object is the produc-
tion of an antomatic device in which the parts
are few in number, simple in construction, and
not liable to get out of order, in which, more-
over, the slide or cut-off valve is rendered au-
tomatically operative by the action of the steam
itself, independent of mechanical movements,
and 1n which provision is made for the cush-
ioning of the piston as well as for the complete
control of the induction and eduetion of the

Ssteam, a distribation of the latter being made

whereby the balance is, as nearly as is practi-
cable, preserved. | -

- To the above ends my invention consists
in the apparatus hereinafter described and

“claimed. |

In the accompanying drawings, Figure 1
represents in central vertical longitudinal seec-

chest conveniently embodying my improve-
ments, all the parts being represented in the
positions which they are assumed in this de-
scription to occupy at the moment when the
steam 1s first introduced and prior to the move-

ment of the main piston from the position |

- which 1t 1s represented as occupying in said
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Fig. 1 to that which it oceupies in Fig. 2. Fig.
2 is a similar view of the same parts repre-
sented in the position which they occapy at

the moment when the main piston has com-
pleted 1ts travel from the right to the left hand

of its cylinder. Ifig. 3 is a top plan sectional
view of the apparatus described in Fig. 1, sec-
tion being supposed in a horizontal plane pro-
jected on the line ¢ « of said Fig. 1, and all
the parts being in the position which they oc-
capy in said figure., The valve-rod is repre-

45 Sented as broken away and the slide-valve re-
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moved, 80 as to exhibit the induction and ex-
haust ports and the mouths of the small pas-
sage-ways T T,

Similar lefters of reference indicate corre- |

sponding parts in the figures.

In the drawings, A represents a main cylin-
der, and B a main piston fitted therein. C is
a piston-rod, applied in any usual manner.

- The main cylinder proper may be of any
preferred construction; but it is provided at
a polnt on its periphery, preferably at its lower
portion, with what I term ¢c¢ylinder-ports” D

D/, being passage-ways of the character repre-

sented, in which are placed oppositely-opening
catch-valves K K/, |

I' 1s the steam-chest proper, formed prefer-
ably in the manner represented in the draw-
iugs, and provided with a cover-plate, G, in
which is centrally situated the steam-inlet H,
opening into a closed valve-chamber, I, within
which is fitted a'slide-valve, J, of the construc-
tion represented, and adapted to control the

right and left hand induetion-ports, K K/, the

eduction or exhaust port L, and the mouths of
the small passage-ways TV, This slide-valve
1s controlled by a valve-rod, W, which passes
through stuffing-boxes M M/, formed in both

1 sides of the valve-chamber, longitudinally out-
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ward in both directions, and through other -

stutting-boxes, U U/, into two minor cylinders,
N N/, in whieh latter its opposite extremities

respectively connect with two minor pistous,
O O/, fitted to play within said minor eylin-.

ders. From this construction it will be under-
stood that a movement of either minor piston
occasions a movement of the valve-rod, slide-
valve, and opposite minor piston, and also oc-
casions the opening of one induction-port for
the induction of steam to the main eylinder
and the opening of the other induction-port to
give the lead to the exhaust.

P P’ are outerpassages,communicating from
near the outer heads of the minor cylinders

‘with the main cylinder at pointsin its periph-

ery near its heads, and exterior to two catch-
valves, Q Q', which are applied to the terminal
openings of the induction-ports K K’ into the
main cylinder. | |

1t 18 proper here to state that the induction-
ports are also provided with inner mouths, R
R/, opening into the cylinder at points in ad-
vance of the terminal openings which are con-
trolled by the cateh-valves Q Q.

80

0o

95

. ® N/ arelnner passages,communicating from -

| near the inner heads of the minor cylinders rco
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with the main cylinder at points on its inner
circnmference between the inner mouths, R
R, of the induction-ports and the terminal
openings thereof, which are controlled by the
catch-valves /.

Opening into the wvalve-chamber are two
small passage-ways, T T/, which terminate in

the outer passages, P P,

Having now described a a preferred construe-
tion of an apparatus conveniently embodying

- my improvements, the operation of' the parts

Iy

composing it is as follows: Assume the main
piston in the position represented in Iig. 1.
It will be observed that it closes the discharg-
ing-outlet of the right-hand inner passage, v/,

~and the inner mouth, I/, of the right-hand in-

duction-port. In this position of parts the

minor pistons are central within their cylin-

ders, and the slide-valve is in position toshut
off the induction of steam through both the
induection-ports IX I8/.  In this position, also,

~ steam, entering through the inlet II into the
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valve- chambel, finds ItS escape through both
of the small passages 1 I/ into both of the
ounter passages, P I, and thence, in the case
of the right-hand small passage, T'F permeates |

the mtm space between the outer head of the
minor cylinder N/ and the right-hand side of |

the minor piston O/, and the Iunterspace be-
tween the right-hand head of the main cylin-
der and the main piston, retaining closed the
catel-valves O/ aud I/ ; and in the case of the
left-hand small passage-way, T, not only per-

meates the interspace between the outer or

left-hand side of the minor piston O and the
outer head of the minor ¢ylinder N, but, pass-
ing to the main eylinder, pervades the same,
and with the steam, entering through the port
I, passes through the left-hand outerpassage,
S, into the interspace ou the nner or right-
hand side of said minor piston O, so as to pro-
duce an equilibrinm of pressure upon opposite
sides of the minor piston O, which 1t cannot
do with the right-hand minor piston by reason
of the fact already stated that the main piston
closes the inner passage, ',
steam, as stated, pervades the main ¢ylinder,
and, the left - hand induction - port, KK, being
closedand thelead not giventotheexhaustinthe
thenpositionoftheslide-valve,canpassthrough
the main cylinder-port 1, 1ift the cateh-valve
I/, and re-enforee, so to speak, the steam al-
ready on the right-hand side of the main pis-
ton and the minor piston O/, The distribution
of steam being as above set forth, it is obvi-
ous that the pressure on the right-hand side
of the right-hand minor piston, O/, not being
equilibrated by a pressure on the left-hand
side of sald minor piston, by reason, as ex-
plained, of the fact that the main piston closes
the right - hand inner passage, ', will move
theright-hand minor piston, O/, tothe left hand
of its evlinder, and in so doing will move the
slide-valve soas to open the right-hand indue-
tion-port, I, connect the exhaust-port L with
the left- h‘md induction-port, K, and, further,

Any excess of
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will be remembered is centered in an equilib-
rium of steam-pressure,) from the position rep-

resented in Fig. 1 to that represented in Fig. 70

2. The instant the slide-valve is moved from

off the right-hand induction-port, Is/, the full

induction of steam to the right-haud side of
the main piston takes place, the catch-valve
Q' opening under the pressure.. The instant,

mouth, ¥/, induection takes place through said

75

-also, that the main piston .passes the mner

mouth, and steam is also, by the retreat of the

~main piston, permitted topassthroughtheinner

passage, S/, into the interspace between the mi-
nor piston O/ and theleft-hand head of its minor
cylinder N’, so as to equilibrate said minor pis-
ton for the return-stroke. 'The position of the
minor pistons and slide-valve represented i
IFig. 2 is unvaried until the moment when the
main piston has passed and closed the left-
hand inner mouth, R, of the left-hand eylinder-
port and the left-hand inner passage, S. The
instant, however, that this takes place the
catch-valves Q and Ii are c¢losed by the press-
nre, and the main piston is not only cushioned
against the left-hand main cylinder-head, but
the steam is forced to escape through the left-
hand outer passage, I’, into the left-hand mi-
nor cylinder, O, to the outer side of 1ts minor
piston, with the result that said plston the
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slide- vah e, and the right-hand minor piston

are moved to theright-hand side, or in a posi-
tion the opposite of that represented in said
Fig. 2. The exhaust from between the minor
pistons and the 1nner heads of their respective

minor eylinders takes place through the inner

10D

passages, S N/, respectively, at the same time

that the exhaunst takes place from the corre-.

sponding end of the main cylinder, any vapor
remaining between the inner heads of the
minor c¢ylinders and the minor pistons is com-
pressed. The return of the main piston 1s due
to a precisely identical operation, considered
with respect to the left-hand side of the main
cylinder and steam-chest, to that operation
already described with respect to the right-
hand side. A redescription of the movewment
of all the parts in the opposite throw of the cy!l-
inder would therefore be redundant.

Having now described the operation of an
apparatus conveniently embodying my inven-
tion, I desire to state that many details of me-
chanical construction, as respects both the

steam-cliest proper and the main cylinder,

may of course be adopted without departure
from my invention strictly as such. Thus,
for iustance, other valves than the catch-
valves represented may be substituted in their
stead, other forms of sliding or cut-off valve
operating to the same result be substituted in
the stead of the sliding valve represented;
and other minor and immaterial variations
both in structural and relative relationship of

parts be made, without departing from the

actual invention.
It will be obvious that I have provided an
efficient means whereby the slide or cut-off

move the left-hand minor plston, O, (W]lIC]_l it | valve is rendered automatically operative by
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the action of the steam 1tse]1' and is made en-
tirely independent in said opemtlon of any
mechanical devlces designed to occasion actu-

ation,
5

The invention is of course apphcable to air-

engines.
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Having thus described myinvention, I claim
and desire to secure by Letters Patent-—-—

1. In a steam-chest, a steam-valve control-
ling the induection and eduction ports of the
cylinder to which said steam-chest is apphed

in combination with minor pistons playing in |

minor ¢ylinders, the ports of which communi-
cating with. the main cylinder are not con-
trolled by valves, whereby the slide-valve is
wholly -actuated by steam - -pressure exerted
upon or with respect to said minor ¢ylinders,
substantially as set forth.

2. In combination with a main eylinder pro-
v1ded with 2 main piston and formed with

- valve-controlled eylinder-ports, two minor cyl-

26

inders commumcatmg each fmm both of their
ends with the main eylinder by means of pas-
sages notcontrolled by valves,and aslide-valve
actuated by minor pistons operating in said
minor ¢ylinders and controlling the induction

and exhaust ports of. the main cylmder, sub-

- stantially as set forth.

——

l

3. In combination with a main cylinder, a

 valve-chamber provided with induction- ports' 30

leading to said main eylinder, and with small
passage-ways not controlled by valves com-
municating with both the minor cylinders and
with the main eylinder, substantially as de-
scribed, 35

4. As a means of ecommunication between
the main and the minorecylinders, theinner pas-
sages, S 8/, which are not controlled by valves,
but are adapted to be alternately closed by
the main piston, substantially as and for the 40
purposes set forth.

5. In combination with a Valve chamber, a
valve playing therein, two small passage- ways
which are not controlled or covered by said
valve, two minor eylinders, and a main eylin- 43
der, with which three cylinders said small
passage-ways communicate, substantlally as
set forth. |

In testimony whereof I have hereunto signed
my name this 17th day ot October, A, D, 1832, 5o

ROBERT B. ANGUS.

Witnesses:
Wu. ExnT,
JOHN P. POWERS.
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