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o STEAM ENGINE.
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MECI-IANISM FOR OPERATING RELIEF VALVES IN PARTIALLY CONDENSING ENGINES

- :T 73 aZZ whom, it may CONCErn :
‘Be it known that we, WiLLiam FEW of-_.
'-the city and county of St Louis and State

and FRraNcis ARMSTRONG, of |
and parish of New Orleans and;_ﬁ
‘have invented a new

~and useful Improvement in Steam-Engines
- Possessing the Combined Characters of the

Condensmg, the Partial Condensing, and the

High Pressure Entirely
Conclensmo* Apparatns and we do hereby .
~-declare the following to be a full, clear, and
- exact descr1pt10n of the eonstructmn and |
. operation thereof, reference being had to
_ the annexed drawmos fornnng part of this
o _-speelﬁeatmn _ : -
- Figure 1 represents a top view of the en-

Fig. 2 is a vertical longitudinal sec-

ce:rnmumeatlne' with either end of the cyl-

: condenser valves.

The same letters' oeeurrmg in the dlﬁel-

ent figures indicate the same parts. -

2

l\lot deeming it necessary to represent the
- bmler eondenser, and air pump; in order to

 show the application of our improvement
~ the representations of these parte have been

- omitted.

A 1s the eyhnder of the engine.

B is the piston rod. C, the pitman con-
nectmo* 1t W1th the erank on prOpelhnn'
shaft D. -

E,is the induction plpe leadlncr from the

e rbmler, prov1ded with a throttle Valve a, and
- connecting with the side
~ are opened alternately, to admit the steain |

. into the cylinder, and are actuated by levers
G, G, having their fulera in studs H, H,

o --'mounted on pr0]eet10ns from the side pipe

45

E, and are connected with the valves by
L rods b, b, said levers entendlng toward each
. other, 1n a position to be operated on alter-
! the double crank lever I, on a.
. rock Sh‘"tft J., which is supported in boxes ¢y C,
- 50 one of WhICh 1s on the eyhnder ‘and the

~other on a projection from the side p pipe F _-

ately by

. on the outer end of said rock shaft is

: :: ;55

;;_'ff;,_crank lever K, eonnected with an eeeentrlc :f
cam M, on the main shaft D, by a connect-
(l Ly sald cam M belng S0 ad]usted

mg ro

at proper time.

Independent of the

| proper time.

Our nnprevements and thelr advantacres:
~ over other steam engines, are in an arrange- .
~ ment for operating the Valves of egress.

pipe F, at elther
‘end of WlllGl’l are the INGTess Valves which

S Spec1ﬁcat1on of Letters Patent Ne 8 684 dated J anuary 27‘ 1852

| as to eperate the 1n0‘ress valves alternately,__
-0, 1s the exhaust side pipe,

arranged on the other side of the cylinder,

and eemmnmcatmo w1th either end thereof

n ehambers P, P, these
| Valves are aetnated by levers R, R hd“m_nﬁ: |

Q,

through valves Q,

their fulera in studs d, d, arranwed simi-

lar to' the ingress Valves and are Operated S o
b ‘the double crank lever S, on =~ -
65 |
in the box ¢, on the cyhnder and the other -~
_1n ‘box e, on the exhanst su:le

alternately
the rock shaft T, having one of its. bearlngs

pipe O. -On. ]

this rock shaft T, is a crank lever U, con- o

| necting by a rod f5 with a similar crank
| lever U? on a rock shaft U2, having its
| bearings on the ingress and egress side" plpes o
I, and O, and a crank lever V on its end, -

which bemg connected by the rod V2, with

‘the eccentric cam V*, on the main shaft D,

recelves a rec1proeat1no' motion, and oper- .
ates the exhaust valves Q Q, alternately, in
‘Near the realward end of the .
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exhaust side pipe O, i1s a cylindrical cham-

through the pipe W2,

“ber W commumcatmg with the side pipe,
and provided with a relief valve W2, to allow
a portion of the exhaust steam te escape. - - . .
This relief valve has .

a stem projecting upward through a 0‘111de_-"-‘- -

{ bar ¢, and Welo*hted with a ball A, of “suffi-
clent gravity to retain said valve in its seat,
1t is to be opened simultaneously with the
| opening of either of the exhaust valves Q,
| by the reciprocating motion of the lifting
to a crank lever

box Y, connected by rod j,
X on the end of reek shaft T, the lifting box

Y, passing under an 1nvertecl double in- =
clined plane Z, attached to the stem of the

valve W2, by 3 pin 7/, and on which it vi- =

brates to a limited entent and lifts said =~
‘valve, and allows it to close again gradually.
Near the front end of the exhaust side
pipe O, is a valve n, communicating by an
.Opelllnﬂ‘ 0, with the side pipe, and by B
opening p, with a pipe p*, leading to the N
" orthnary condenser.
valve n, 1s attached an open: frame ¢, which

To the stem fnl of the

100 o N

slides between two upright guides », », which o

guides are connected by 2, Cross bar 8, at

fjthelr top ; within the opening of the: frame
‘¢, works a double crank lever 1, on the end
of the rock shaft ¢ which is so operated by
| a crank lever 2 on the other end of rock-
shaft, conneetlng rod w? and eccentric cam -
B, on main shaft D, as to open it a little
;befere the elosmﬂ' of the rehef valve Wﬁ to
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‘allow the remainder of the steam to pass oft

to the condenser. By this arrangement it

~ will be seen, that the two inductive valves

10
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are each alternately opened, at the moment

the piston commences its stroke, toward the
opposite end of the cylinder, and closes when
the piston passes about half way of its

stroke, and the steam acts expansively
during the remainder of its stroke, and the
two exhaust valves ¢, ¢, are alternately
opened, as soon as the piston has reached
‘the end of the stroke, and remain open

during the entire stroke, to allow the steam

~ to pass off from the cylinder, at the moment
~ opened, the relief valve W2, 1s opened, by
‘the reciprocating lifting box Y, to allow a

that either of the exhaust valves Q, 1s

portion of the exhaust steam to escape,
through the pipe W2, into the air, (or else-
where as desired,) and almost 1nstantly

closes again by its own gravity, at the mo-

- ment this valve closes, the condenser valve
~ n, is opened, and a direct communication

- made between the cylinder and condenser,

20

and remains open during the remainder of

the stroke of the piston, to allow the re-

8,684

' mainder of the steam to pass into the '001'15

denser.
- Having

Letters Patent is— -

thus described the construction
and operation of our Invention what we
claim therein as new and desire to secure by

30

The arrangement and combination of the

partial escape or relief valve W2, plate Z,

reciprocating lifting box Y, connecting rod

35 .

7, crank lever X, and rock shaft T, whereby

the said relief valve W2, is actuated simul-

taneously with the opening of either of the
exhaust valves and allowed to close again

as herein set forth. . ) -
In testimony whereof we have hereunto

40

signed our names before two subscribing

“witnesses. A
WILLIAM FEW.
| - FRANCIS ARMSTRONG.
Witnesses

- NaruaN GRISMORE,
James R. STROTHER.
Witnesses to the
strong: o
~ FEpwarp LAVELLE,

H. BENSE.

to the signing of William Few:

signing of Fr_a:néis Armf -.
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