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THOMAS F. FLINN, OF BROOKLYY, NEW YORK.

 STEAM-ACTUATED VALVE.

EPECIFICATION forming part of Lietters Patent No. 306,475, dated October 14, 1884.

App[icn’rim]'ﬂleﬂ January 26, 1884. (No model.) |

Yo all whom it-may conceri:

Be it known that I, THomas F. FLINN, of |

the city of Brooklyn, in the county of Kings
and State of New York, have invented a new
and useful Improvement in Steam-Actuated
Valves, of which the following is a specifica-
t1ion. | | |

engines for direct-acting steam-pumps, and re-
lates to that class of enginesin which the main
slide-valve is operated automatically by means
of an auxiliary piston working in an auxiliary
cylinder, the supply of steam to the auxiliary

cylinder and the exhaust of steam therefrom

being controlled by means of an auxiliary
slide-valve operated from the moving piston-
rod of the engine. In engines of this class as
commonly constructed the supply of steam to
and the exhaust of steam from the main eyl-

Inder are uninterrupted until the main piston

nearly reaches the end of its stroke, and the
main slide-valveis then thrown over suddenly

by the action of the auxiliary piston from a

~closed to a full open position on that side to-
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~Stroke, and this sudden stopping and revers-
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ward which the main-piston is moving. The
effect of this action of the main slide-valve is
to terminate the stroke of themain piston sud-
denly and to suddenly start it on its return-

Ing of the main piston while it is moving at
nearly full speed cause the valves of the wa-
ter-cylinder to seat violently and noisily, and
18 very destructive to all parts of the engine
and pump, especially when working under a
heavy watber-pressure. | |

The essential objects of my invention are to
provide for using in a direct-acting engine of
the kind described a main slide-valve having
inside and outside lap, and to produce such an
action of the auxiliary piston and main valve
as will close the exhaust from the main cylin-
der just before the main piston finishes its
stroke, thus eausing the pistonto complete its
stroke gradually and to eome to a full stop
before commencing its return-stroke, and will
move the main slide-valve first quickly until

1t covers the exhaust-port, and while slowly
-moving to the extent of its lap allows the ex-
panding steam to bring the main pistonslowly
to a state of rest on the cushion provided by
the closing of the exhaust-port. '

My invention is particularly applicable fo

~ ‘T'o these ends the invention consists in the
combination, with the main cylinder and pis-
ton and a main valve having lap for control-
ling the supply and exhaust of steam to and
irom the main cylinder, of an auxiliary pis-
ton connected with the main slide-valve, an
auxiliary eylinder having at each end a sup-
ply-port, a main exhaust-port, and a supple-
mental exhaust-port, and an auxiliary slide-

valve for controlling said supply and exhaust

ports of the auxiliary cylinder. These parts
are so combined that when the auxiliary valve,
operated by the moving piston-rod of the en-
gine, admits steam to the auxiliary eylinder,

‘the auxiliary piston and main valve will be

o

moved quickly a distance sufficient to close
the steam and exhaust ports of the main cyl-
inder and bring the main piston oradually to
a state of rest, and until the auxiliary

the auxiliary eylinder toward which the aux-
liary piston is moving; but as soon as this

-occurs the exhaust from the auxiliary cylin-

der can take place only through the smaller

‘supplemental exhaust-port, and the anxiliary

piston and main valve are caused to move

slowly in traveling the extent of the lap and

In uncovering the aforesaid main supply-port
to admit steam to the main cylinder.
In connection with the sapplemental ex-

haust-ports from the auxiliary cylinder, I em-

ploy valves whereby the exhaust of steam
through said supplemental ports may be regu-

lated or controlled, and by opening or closing

such valves more or less the rapidity with

‘which the main valve is allowed to. move in

admitting steam to the main cylinder may be
varied to suit the head under which the pump
is working, and other circumstances. I also
provide engaging devices between the auxil-
lary-valve stem and the auxiliary piston and
main valve, whereby the movement of the said
auxiliary piston and main valve will be effect-
ed directly in case of the failure of said pis-
ton and valve to move automatically.

In the accompanying drawings, Figure 1 is
a vertical longitudinal section through the
main and auxiliary cylinders of anengine em-
bodying my invention. Fig. 2 is a transverse
vertical section thereof on the dotted line & z,
Fig. 1. Fig. 3 is ahorizontal section through
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. piston 7o
covers the main exhaust-port at that end of
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ports.

the auxiliary cylinder and steam- chest the
auxiliary piston and mainand auxiliary valves
being removed in order to clearly show the

the auxiliary valve; and Fig. 5is ahorizontal
section through the auxiliary cylinder and
piston and a plan of the main and auxiliary

1.
Similar letters of reference desw nate corre-

sponding parts in all the figures.

I have not illustrated the water-cylinder of

the pump, as it forms no part of my invention,

._15

and may be of any well- known or Su1table
construction.
A designatesthe main steam .c¢ylinder, which

- is connected with the water-cylinder by the

| trunk or brace A’, and in which is the usual
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main piston, B, attached to the piston-rod B'.

Above the oylmder A is the steam-chest C,
to which steam is admitted from a supply
pipe, ¢; and D designatesthemainslide-valve,

which move’s' on a Seab, b, in which are the |

ports ¢ ¢, leading to 0pp081te ends of the main
cylmder 'and the intermediate exhaust port

¢’, from which leads the exhaust-pipe ¢'. The
main slide-valve D is eonstructed to have in-
side and outside lap, as shown in Fig. 1, and
with it the auxiliary piston E is connected.
This piston may be of any suitable construc-
tion; buf, as here shown, it consists of a body-

plece, d, havmo* upon it a colar, d@', which
drops into a soeket d’, on the- back of the
main valve D, and so connects the said. pis-

ton and V&]VG that they are caused to move
together. Thebody-plecedmay beforged, and
to its ends are secured the piston- Theads a’,
which may be provided with ring-packing. d"

B demgnates the auxiliary cylinder, wherein

40

the piston-heads of the auxiliary piston E
work. It is formed integral with the steam-

- chest C, or bolted or otherwise secured there-
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on, as desued

In the steam - chest C is formed a second
valve-seaf, b, on which works the auxiliary
valve G. (Best shownin Fig. 4, but also in Fig.
5.) Theauxiliary valve G controls five ports—
namely, a central exhaust-port, e, whlch com-
municates with the main exhaust«/, as shown
in Fig: 2, two side exhaust-ports, J ¢, which

commumcate by passages'with the ends of the

auxl_hary cylinder I, and two supply - ports,
e e’

~ In-each end of the auxiliary cylinder F are

three ports—namely, a supply-port, f, which
is connected by a passage (shown dotted in Fig:.
3) with the supply - port ¢ or ¢ in the valve-

seat b, and arranged close to the head of the
'a,uxﬂmry cylmder I'; a main-exhaust-port, 1/,

communicating by a passage, I, (sho wn dotted

in Fig. 3,) with one of the ports ¢ in the valve-

seab b/, and a supplemental exhaust - port, 12

Fig.4isalongitudinal section through |

|

,,_..commumcatmﬂ‘ by a short passage, f°, with the

‘passage-f .

The exhaust of steam from the
supplemental port f* at each end of the aux-
iliary cylinder is regulated by means of a

306,475

valve, shown as consisting of a fine- threaded
serew, ¢, which may be turned to more or less
choke the passage f°, and which is inserted
from the side of the cyhnder

G’ designates the auxiliary-valve rod, hav-
ing collars h, which receive between them a

' U shaped lug or ear projecting upward from
valves, the position of parts corresponding to |
~ that shown in Fig.

the auxiliary valve G, and which is guided in
the chest C. This valve-rod works through a

“suitable stuffing-box, 4, r:md is connected to the

upper end of a 10@1{61' arm, H, fulerumed at
¢ to the trunk or cylinder- ‘brace A’, and hav-

-1ng toes or arms j prq]ectlng in 0pp031t9 di-

1ect10ns, as shown in Fig. 1.
From the piston-rod B an arm, j/, extends

flange, 5%, on the cylmdel -brace A, and as the
piston - rod B’ reciprocates,the arm j" acts al-
ternately on the arms or toes j of the rocker
H, and so tilts or swings it first one way and
then the other te reciprocate the valve - rod

and auxiliary valve & G.

The operation of the engine is as follows,
the parts being in the pOSIblOIl shown, and the

main piston B supposed to be moving in the

direction of the arrow thereon: By the move-
ment of the piston B and rod B"in the direc-
tion of the arrow, Fig. 1, the arm ;' has been
brought against the rocker H, and has shifted
or t11ted it sufficiently to move the valve-rod

G and auxiliary valve G and slightly uncover
the port ¢, as shownin Fig. 4. Steam is thus-

admitted through the port ¢* and the supply-
port f to the left-hand end of the auxiliary

cylinder F, and by the time the piston B
‘reaches the position shownin Fig. 1 the main

valve D has been moved toward the right, as
indicated by the arrows in Fig. 1, sufﬁmently

to close the ports ¢ ¢ leadmg to the cylinder

A, and the main plston 18 therefore cushioned
on the exhaust-steam 1emammg in the cylin-
der, and its stroke is completed by the ex-
pzmsmn of steam behind it. The piston is

thus made to complete its stroke gradually
and come to a stop for a limited time before
| being reversed. The ports in the auxiliary-

valve seat 0’ and the passages leading there-

from are very large, and cansequently the
movement of the auxiliary piston and main
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.horlzontally to and is guided upon a rib or
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valve inthe direction of the arrow, Fig. 1, will

be rapid until the auxiliary plston has cov-
ered the main exhaust-port 7/, leading from
the right-hand end of the auxﬂlary cylinder.
When the main valve D reaches the posﬂnon
shown in Fig. 1, the exhaust-port f” at the

120

right of the auxlhary plston has been covered

by 7 the piston.

must take place through thesupplémental ex-
haust-port f* and passages f° f* through' the

ports ¢ e, under control of the auxiliary valve

G; and as the passage f° may be choked as

The main exhaust-port f’ from
the right-hand end of the auxiliary piston be-
ing now closed by the piston itself, the ex-
‘haust from that end of the auxiliary cylinder

125
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'mueh as desired by turning up the screw g, it
will be seen that the movement of the auxil-
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lary piston and main valve necessary to open iliary eylinder having at each end a

supply-

the port ¢ to the steam may be made as grad- | port, & main exhaust-port, and asupplemental

- ual as desired. Consequently the piston B will
be reversed and started in its movement to-

5 ward the right very gradually. When the
main piston B nearly reaches the end of its
~movement toward the right, the port ¢’ will be
closed and the piston will be slowed down grad-
nally and reversed easily, asabove described.

10 In order to start the main valve and aux-
1hiary piston forward positively in case they
should fail to work automatically, I provide
engaging devices between the auxiliary-valve
stem G’ and the auxiliary piston E,which will

15 thus effect the movement of the auxiliary pis-
ton and main valve positively, but which will
not interfere with the free automatic move-
ment ot said piston and valve, whatever may
‘be the position of the auxiliary valve. In

20 this example of my invention the body-picce

~ d of the aunxiliary piston E is provided with
- two arms, /, which project over the auxiliary-

valve stem G/, and in the path of the collars . |

In case the auxiliary piston and main valve
25 fail to move automatically,one or other of the

| collars 2 will act on one or other of the arms/,
and will thus move or start the said piston

“and valve. |

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a direct-acting engine, the combina-
tion, with @ main eylinder and piston and a
main slide-valve having lap for controlling the
supply and exhaust of steam, of an auxiliary

30

35 Ppiston connected with said main valve, an aux- |

-exhaust-port, an auxiliary valve for control-

exhaust-port, and an auxiliary slide-valve for
controlling said supply and exhaust ports of

the auxiliary cylinder, substantially as and .jo

for the purpose herein described. |

2. In a direct-acting engine, the combina-
tion, with a main cylinder and piston and a
main slide-valve having lap for controlling the
supply and exhaust of steam, of an auxiliary 45
piston connected with said main valve, an
auxiliary cylinder having at each end a supply-
port, a main exhaust-port, and a supplemental
ling said supply and exhaust ports of the aux- 5o
1liary cylinder, and means for regulating the |
exhaust through said supplemental exhaust- |
ports, substantially as and for the purpose
herein described. | "

o. In a direct-acting engine, the combina- 35
tion, with a main cylinder and piston and a
main glide-valve therefor having lap, of an
auxiliary cylinder and an auxiliary piston con-
nected with said main valve, an auxiliary
valve for controlling the supply and exhaust
of steam to and from the auxiliary eylinder,
and engaging devices between the auxiliary
piston and the auxiliary-valve rod, whereby

60

‘said rod 18 enabled to move the auxiliary pis-

ton and main valve, substantially as and for 65

the purpose herein described.

| T, F. FLINN.
- Witnhesses: , |
CHANDLER HA1L,
HARRY BOoGERT.
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