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iollowmg 1s a full, clear, and exact-descrip-
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OPERATING SLIDE—VALVES IN DIRECT-—ACTION ENGINES

Spec1ﬁcat1011 forming part of. Letters Patent Wo. 12, 203 dated J anua,ry 9 1855 Relssued
- September-18, 1869, No 2, 359 |

To all whom it may concern :
Be it known that we, Georce W. HUBBARD

of Brooklyn, in the county of Kings and

State of New York, and WiLLiam E. Co-
NANT, of Greenpoint,in the county and State
aforesald have invented a new and Im-

proved Valve-Motion for Direct-Action En-
and we do hereby ‘declare ‘that the

tion of the same, reference being had to the
accompanying drawmos, formmcr part of
this specification, in which— .

Tfigures 1 and 2 are two longltudmal cen-"

tral sectmns of a double acting steam. engine

having our improved valve motion apphed

showing the position of the valve and its

- appendages at different stages of the opera-
tion of the engine.

Similar letters of reference indicate corre-
sponding parts in both figures.

In double acting direct action engines,

- whose power is transmitted directly from
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the piston rod without producing any ro-
tary motion, and consequently not employ-
ing a fy wheel considerable difficulty 1s
experienced from the difficulty of Obtam-
ing some perfect means of operating the
slide valve, for when driven by an arm on
the piston rod acting on tappets the steam
is cut off when the valve has only made one
half the necessary movement for reversal
and 1f the resistance 1s great the piston then
stops and as 1t can move the valve no farther
some other means are required to complete
the stroke of the valve to open the port for

reversal.
that purpose have from some causes been

imperfect.

This invention consists 1n certaln eﬁectlve

means hereinafter described of carrying the
valve past the center to open the port to 1its

full width for reversal.
- A, is the cylinder of the encrme, B, the

plSt(}Il C, the piston rod; D, the steam
chest; K, the slide valve;
rod ; a:, a’, the tappets on the valve rod, and
b, the tappet arm on the piston rod. All the
above parts are of the usual form and con-

struction, except that the valve 1s not rigidly
connected with its rod, but contains a recess

¢, that receives a hook or projection ¢, on the
r od which hook or projection is made shorter
than the recess in order that the valve may
be allowed to move some chstance without

the rod.

Most of the means employed for

I‘ the slide valve |

[ a—

The valve is connected with: the p15t0n rod
e, of a piston f, working in a very small

steam cylinder ¢, which 1s contained within
the steam chest . This cylinderis packed
closely at each: end and has two ports 7, <,
qbove, or on either side for admitting c;tf.,am

to it from the steam chest and an exhaust
port o, for exhausting it, such admission and

exhaustion of steam bemg controlled by a
valve A, working over the said ports. and .a

_cut off plate 7 wmkmg on the back:of the
| valve to open and close two passages %, &,
which are made in 1t for the admlssmn of

steam to'the ports 7, <. The valve A, 1s con-

nected by a rod n, with the valve rod I.

The cut off plate merelv rests upon the shde
valve and the length of its movement is con-

trolled by two fixed sto ps 4, {, the length of
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movement allowed bemﬂ' eqtnl to half the

length of stroke of the main slide valve E,

70

minus the length of the ports in the small

cylinder and sllde valve.. The amount of

plav allowed to the hook d of the main slide |

valve rod I, in the recess ¢, in the valve E, is
equal to the aforesaid 16110%11 of movement
allowed to the cut off pldte

30

To describe the manner in which the Valve .

K, 18 operated we Wlll first suppose the steam - '

port m, of the engine to be open and the en-

oine piston B, to have so nearly

dnished 1’t-_-,_

35

stroke to the r1 oht, that the tappet arm 0, 1'-' -

just coming In contact with the tappet «
to move the valve to effect the reversal, as

represented in black outline in Fig. 1. At -

this time the ports ¢, ¢, of the small cyhnd_er
are closed, and so have been from the com-
mencement of the stroke of the.engine pis-
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ton B. The piston B will continue its mo-

tion beyond the above point until it brings

the valve E, to a central position over the
ports as shown in red outline in Fig. 1,
‘when, both steam ports being closed, the

motion of the piston ceases, and the motmn

of the valve E, would cease also, but that in _

moving from the black to the red positions
aforesaid, the valve rod F, moves the small
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valve A, and opens the port 7z, to admit steam
to the small cylinder ¢, to act on the piston

fy for the purpose of driving the valve B,
to the end of its stroke, and opening the port
m’ for reversal as shown in Fig. 3. During

the oreater portion of that part of the move- .

ment of the valve K, produced by the piston
f, the valve rod I, and valve h, are station-
ary as the projection or hook ¢, on the rod
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1S moving from end to end of the recess ¢,

~ but just before the stroke of the valve E, is

10
15

20

completed the end of the recess comes 1n
contact with the said projection or hook and
the remainder of the stroke causes the valve
%, to be moved far enough for its passage %,
to be closed by the cut off 4, the movement
of the valve E, ceases. The ports 4, 4, of the
cylinder g, remains closed and the V&IVB K,
stationary and all the valve gear in the con-
dition I'epresented in Fig. 2, untll the engine
piston 1n 1its movement to the left brings the
tappet arm into contact with the tappet a,

when the valve E, is operated upon in a

manner in every respect- precisely the re-

“verse of that herein above déscribed, which
will be readily understood. The ports ¢, ¢',

are made of such width where they enter

the cylinder g, and are in such position that

the piston f, at the instant the cutting off is

effected just passes the edge of the opposite
port to that through which the steam has _.

been entering the cylinder to drive it, and
so allows the steam in the cylinder to ex-

| haust.

12,203

This is illustrated best in Fig. 2,
where the port ¢, is supposed to be just
closed, and the steam which has 1u°'~‘t acted
on the piston is exhausting through ¢’. The
opening from the valve cylinder g, into the
latter port though necessarily very small, is
wide enough, as nearly the whole time oc-

cupled by the movement of the engine pis-

ton is allowed for the exhqustlon of the
valve cylinder.
What we claim as our mventlon and desu:'e

| to secure by Letters Patent 1s—

Connecting the slide valve E, and its tap-

| pet rod F, 1n such a way as to allow either a
certain amount of motion 1ndependently of
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the other, and combining them with a steam 40

cylmder ¢, piston £, slide valve %, and cut off
7, so as to operate substantlallv in the man-

ner hereln descrlbed
GEO. W. HUBBARD.

WILLM E. CONANT
Witnesses::

S. H. WALES
1. G. MASON

[FIR:T PEINTED 1913.]
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