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UNITED STATES

PATENT‘ OFFICE.

 WILLIAM A. DREWETT,

OF BROOKLYN, NEW YORK.

o VA'LVE-OPERAT_ING DEVIGE.

SPECIFICATION formmg part of Letters Patent No 603, 399 da.ted. May 3, 1898.
Apphcetlon filed April 8, 1897, Serial No. 631,201, (No model,) -

To all whom it may concern:

Be 1t known that I, WILLIAM A, DREWETT,
of the city of Brooklyn in the county of Kmfre

~and State of New York have invented a new
and useful Improvement in Valve-Operating

- Devices for Direct-Action Engines, of which

IO

the following is a speelﬁeatmn

This 111V6]11310]1 relates to direct-action en- |

gines the valve- operating devices of which

are first actuated to commence the movement |

of the induection and eduction valve by some
moving part of the engine deriving motion

from 11:3 piston and are afterward actuated
to complete the movement of the said valve |

by the steam or other fluid employed 111 the

. engine as its motive agent.
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I will first describe my invention mth ref-
erence to the accompanying drawings and
afterward point out its novelty in claims.

Figure 1is alongitudinal vertical sectional

view “of those parts of a steam-engine which

are necessary toillustrate my mventmn Fig.
2 represents a vertical section of a part. of the
engine-cylinder, of the valve-chest, and the
valve and its operating devices, showmn' the
parts in different position. Flﬂ' 3 represents
a transverse vertical section in the line 3 3 of
Fig. 2; Fig. _
in the lme 44 of Fig. 2. Fig. 5 represents
a horizontal section ta,ken through the center
of the valve-chest, showing the parts in the
same position as F‘lg 2. Flﬂ' 6 1s a diagram-

‘matic sectional view correspondmﬂ' with Fig.
5, but showing some of the parts dlSpla,yed_

to better illustrate their mutual relations.
Similar letters of reference designate corre-

'spendmcr parts in all the figures.

A i8 the engine-cylinder, and B the valve-

chest, to which steam is admitted by the pipe-

S and in which is the seat for the sliding valve

C, which. controls the induction and eductlon |

of steam to and from the cyhnder A. .In this
seat are the two ports a o', leading to 0pp0$1te
ends of the cylinder,and an 1ntermed1ate main
exhaust-port b,leading to the exhaust-pipe E.

The valve-chest Bispr efe1 ably of cylindrical

~ form from end to end, and the valve C is of

50

corre5p0nd1nn' form in its transverse section.
This valve is like an ordinary short D-valve,
1ts-cove being of a length to include the eX-

haust-port 0 and one of the ports a ¢’ and of | one in each plston-head the said ports n n
a width corresponding Wlth the said ports; | being always in commumeatmn through pas-

4, a transverse Vertlcal section

_ gra,mma,tlc view, Flﬂ 6.

but 113 has besides the cove two na,rrow side

ports ¢ ¢, (see Figs. 3 and 6,) which debouch
laterally from the cove and the functlon of

‘which will be hereinafter explained. .

D D’ is a two-headed valve-piston fitted to
the eylindrical bore of the valve-chest and
having its rod projecting through a stuffing-
box in one end thereof. On the so- pro;]eet-

‘ing portion of the said rod ¢ there are adjust-
‘between

-a,bly atfixed two tappet-stops 7 7/,
which there is fitted loosely to the rod a tap-

pet j, which is connected by arod F and lever

F' with the rod G of the engine-piston H in
such manner as to be moved by the engine-
piston in the opposite direction thereto for
the purpose, by the aetlon of the said tappet
7 on one of the stops 7/, of giving to the valve-
piston as the engine- plston apploaches the
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end of its stroke a movement which produces

the first part of the movement of the valve,

which. works with lost motion in the ever-
open central steam-space between the two
piston-heads DD'. Ineach piston-head there
isa cavitykor k', and from these cavities very
small openings v lead, respectively, to the
spaces between the two pletone and the closed
ends of the valve-chest. Through these
openings ! I’ steam flows eonsta,ntly between
the central space to the spaces in the ends
of the valve-chest, so that the piston-heads,

“having steam on both sides of them, are m

egmhbmo except at the times when the space
in eitherend is opened to the ports ¢ ¢’ in the
valve and to the exhaust-cove ¢* and exhaust-
port b, through one of two side passages d d’,

10 be presently described, for the purpose of
completing the movement of the valve by the

greater pressure of the steam on the inner
end of that piston the space at whose outer
end has been thus opened. .

The passages d d’ just mentioned, which
may be termed the ‘‘supplemental exhaust-
passages,”’ running lengthwise within the
walls of the chest, are best shown in the dia-
T'hese passages have
ports e e/, eommumcetlnﬂ* with the valve-seat
at pomts Wlthm the range of the lateral ex-
haust-ports ¢ ¢’ of the valve, and other ports
/7', eommunicating with the bore of the Valw*e-
ehest within the range of lateral ports n n/,
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sages m M’ in the piston-heads with the spaces |
- between the said heads and the closed ends

of the valve-chest.
T'o explain the operation, I will first sup-
pose the parts to be in the relative positions

shown in Fig, 1, the valve-piston and valve

being in thelr extreme right-hand positions,
steam entering theengine-cylinderat the left-
hand end and exhausting therefrom at the
right-hand end,the engine-piston having made
the greater portion of its stroke to the right
and the tappetshaving justarrived at the stop
¢ on the rod of the valve-piston. At this
time the supplemental exhaust-passages d d’

are both closed at both ends, their ports ¢ ¢

being closed by the valve C and their ports
J J' being both closed by the valve-piston
heads. Thefurther movement of the engine-
piston, acting through the tappet 7, produces
the movement of the valve-piston to the left
without moving the valve until the shoulder
' on the piston-head D’ comes in contact
with the valve, when the continued movement
of the valve-piston by the tappet starts the
valve and carries it to the position in which
1t closes both ports aa'. Up to this time the
exhaust-passages d d’ remain closed, because,

although the port »' in the piston-head D' has
been passing and open to the port /' of the

passage d', the port ¢’ at the other end of said
passage is closed by the valve, while the other
passage d has its port e closed by the valve
and its port f closed by the piston-head. The
steam-pressure 1s thus equal on the outer
endsof both piston-heads; but just as the tap-
pet brings the valve to the position last men-
tioned the side port ¢ in the valve begins to
open to the port e and the piston-head D be-
gins to open 1its port 2 to the port £, as shown
in Ifigs. 2, 5, and 6, and then, there being an
opening from the left-hand end of the valve-
chest through the passage m, ports n f, pas-
sage d, and ports ¢ ¢ to the exhaust-cove ¢*
and port b, while the ports #»' ' remain closed,
the pressure between the valve-piston and
the left-hand end of the valve-chest being re-
duced, the preponderating pressure on the
right-hand end of the valve-piston quickly
completes the movement of the valve-piston
and the valve to the left and admits steam to
the right-hand end of the engine-cylinder A,
and the movement of the engine-piston to the
left takes place. A similar operation to but
the reverse of that described takes place be-
tween the tappet j, the tappet-stop 7, the

- valve-piston, the valve, and the several ports

6o

and passages in the valve, piston-heads, and
valve-chest during thelatter part of the move-
ment of the engine-piston to the left for the
purpose of opening the left-hand end of the
cylinder to the steam and the right-hand end
to the exhaust.

In the completion of the movement of the
valve-piston in either direction beyond the
point at which the ports ¢ f of the passage d
or the ports ¢' /' of the passage d’ have been
closed there is, by reason of the smallness of

the passages [ /' in the piston-heads, a cush-

ioning of the steam hetween the valve-piston

and the adjacent end of the chest.

It may be here explained that the length
of the valve and the distance between the
shoulders 7t /i’ on the heads of the valve-pis-
ton by which the valve is acted upon are so
proportioned that the lost motion between
the piston and the valve is just suflicient to
permit the port  or n' in the piston-heads to
pass by and close the port for f'in the valve-
chest before the valve-piston moving in either
direction begins to act upon the valve.

The piston-heads are represented as fur-
nished with packing-rings o; but excepting
this packing and the tappet mechanism, by
which the operation of the valve 1s com-
menced, my valve-operating devices consist
of only three parts, viz: the valve-chest, the
valve, and the two-headed valve-piston.

What I claim as my invention 1s—

1. In an engine, the combination with a

valve-chest, a two-headed piston therein and

a single valve interposed with a lost motion
between the piston-heads, of a main exhaust-
port in the chest controlled by the valve, and
twosupplemental exhaust-passages cach com-
municating with the valve-chest by two ports
so located that one of them is opened and
closed to the main exhaust-port by the pas-
sage by it of the valve and the other of them
1s opened and closed to the space between
the adjacent end of the chest and the piston
by the movement over it of the piston itself,
substantially as herein described.

2. The combination of a valve-chest and &
valve therein for controlling the induction
and the eduetion of the motive fluid to and
from anengine and a two-headed piston work-
ing within said chest and between the heads
of which said valve works with a lost motion,
the said chest being provided with external
passages each of which has ports communi-
cating with the interior thercof at two points
in its length, the said piston having in cach
head a lateral port in communication with
the space between the said head and the ad-
jacent end of the chest, and the valve itself
having two lateral exhaust-ports one for each
of said passages, each of said lateral exhaust-
ports being capable of communicating with
one end of its respective passage while the
other end of said passage is in communica-
tion with the said lateral port in one of the pis-
ton-heads, substantially as herein described.

3. In an engine, the combination of a cy-
lindrically-bored valve-chest to which there
1s an inlet for the motive agent and within
the bore of which is a valve-seat having ports
communicating respectively with the ends of
the engine-cylinder and with an exhaust-out-
let, a piston having two heads fitted to the
bore of said chest with an intermediate space
which includes said inlet and ports, the two
heads having passages through them which
form constant communication from said in-
termediate space fo the spaces between the
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piston and the ends of .the chest and having
also lateral ports communicating with the
‘last - mentioned spaces, a D -valve fitted to
- sald seat in the bore of the chest andcapable
of alost motion between the two piston-heads
and containing lateral exhaust-ports, and two
passages outside of the valve-chest each of

- sald passages having two terminal ports com-
- municating with the valve-chest, one of said

terminal ports being within range of one of 10
the lateral ports of the valve and the other
of said terminal ports being within range of
the lateral ports in one of the piston-heads,
substantially as herein described.

- WILLIAM A. DREWETT.

Witnesses:
FREDK. HAYNES,
GEORGE BARRY, Jr.
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