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' SPECIFICATION forming part of Letters Patent No. 518,593, dated April 24, 1894.
Application filed Ootober 24, 1893, Serial No, 489,066, (Nomodel) Patented in England Aungust 1, 1893, No, 14,733,

To all whom it may concerm:

Be it known that I, JoHN FIELDING, of
Gloucester, in the county of Gloucester, Eng-
land, have invented certain new and useful
Improvements in Valve- Gear, (patented to
me in England Aungust 1, 1893, No. 14,733;)
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same. ‘

My invention relates to an improvement in
valve gear for duplex pumping engines, the
object: of the same being to overcome a well
known and material defect in the working of
duplex pumps as ordinarily constructed and
it consists in the parts and combinations of
parts as will be more fully described and
pointed out in the claims. '

In the accompanying drawings Figure 1 is
a view in end elevation partly in section of
an engine embodying my invention. Fig. 1?
is a view in section through the cylindrical
bearing and showing the shaft therein. Fig.
2 is a side view of the parts shown in Fig, 1.
Fig. 2* is an end view of the parts shown in
Fig. 1%, and Figs. 3,4, 5 and 6 are views show-
ing the movements of the valves.

In duplex pumps as ordinarily constructed,
they are under some conditions liable to'work
short strokes, thus reducing their pumping
capacity without a corresponding reduction
in the consumption of steam. This defect
arises from the action of the ordinary valve
gear which causes each piston to reverse the
valve of the opposite cylinder as it passes the
half stroke; therefore as the valves are usu-
ally without lap, it is quite possible to have
the piston make such short strokes that the
pumping capacity may be reduced toa mini-
mum without a corresponding reduction in
the consnmption of steam.

The steam cylinders A and B are placed
side by side and are socombined asto act re-
ciprocally upon thesteam valves of each other.
The piston rods C and C’ each carry a_cross
head ¢ one of which conneets with lever D
and the other with lever D’. The lever D is
provided at its upper end with a cylindrical
enlargement or boss which forms a movable
bearing d which latter may be integral with

the lever or keyed thereto, and is mounted in
a bearing d’ rigidly secured in position toany
convenient portion of the apparatus. This
boss extends transversely across the appara-
tus, and as the piston C to which lever D is
connected, is reciprocated, it will be seen that
the boss is given a semi-rotary movement in
its bearing, This boss is provided as shown
with an eccentrically located hole for the pas-
sage of shaft E, which latter is located paral-
lel to the axis of the boss and in the same
line radially as lever D.

Secured to shaft E is the second swinging
lever D’ which latter is connected at; its lower
end to the cross head carried by the piston
rod C’. This shaft E is provided at either
end with two short levers I F, placed in aline
with lever D’ and opposite to each other.
These levers operate the valves G and G’ by
means of the connecting links g or their equiv-
alent. As these levers stand opposite each
other and are on opposite-sides of the axis of
shaft K, it follows that they move in opposite
directions as the lever D’ vibrates. The re-
sult of this arrangement is that each valve, G
and G/, receivesa compound movement partly
due to that of the eccentric hole in the boss
of the lever D, and partly to that of one of
the short levers F F/upon the shaft E. The
action of the gear is such that each piston re-
verses the valve of the opposite cylinder from
full port open at one end to aslight1éad open-
ing at the other end, while it moves the valve
of its own cylinder from the lead opening to
full port opening. The movement of the
parts is clearly shown in Figs. 3 to 6. - These
four figures show the positions occupied by
the gear at the commencement of each of the
four strokes which form the cyele.

In Fig. 3 the valve G is traveling from left
to right just opening theleft hand steam port
and the right hand exhaust while valve G is
at the extreme left hand of its stroke the
right hand steam and the left hand exhaust
ports being fully open. . Now by moving le-
ver D, which as before stated is actuated by
one of the piston rods, the bodd d is turned
inits bearing which shifts shaft E to the right,
(without turning the said shaft) into the po-
sition shown in Fig. 4. In this figure valve
G is shown with its left hand steam and right
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hand exhaust open, while valve G’ has trav-‘

eled also from Teft to right enough to open
left hand steam port and the I‘l"ht hand ex-
haust slightly. The piston rod which actu-
ates lever D’ now moves from left to right
carrying with its lever D’ and thelatter actu-
ating shaft E and:short levers F F’ moves the
valve G from right to left and the valve G’
from left to right as shown in Fig. 5 the posi-

tions then bemcr the reverse of those shown -

in Fig. 3, now the movementof lever D from
1i wht toleft brings the parts into the positions
shown in Fig. 6 where they are exactly the
reverse to those shown in Fig. 4. "The niext
5 movement of D’ from right to left.completes

the cycle of movement and brings the parts

.into the positions shown in Fig. 3 ;
© By the-above arranfrement ‘of ‘parts the

valves are 0 conneeted and operated ‘that

their reversal cannot take place until their

. operating plstons have: completed thelr full,‘

stroke.

R ev1dent that many slight chan ges mmht‘
be resortedtioin the relatwe arranwement and i
construetion of partswithout departmw from

the spirit and secope of my invention; hence I
would have it understood that I do not re-
striet myself to theexact consnuctlon of parts
herein desecribed.

Having folly described my 1nvent10n what
Lelaimasnew, and desu‘e to secure by Letters
Patent, is—

1. In a donble cylinder engme ‘the combi-

nation with two eylinders and a valve and
piston rod for each cylinder of a shaft mount-

Sed eccentrlcally in amovable bearing, means
connecting one of the piston rods and shaft
means connecting said movable bearing with

“the other piston rod and means connectmO‘

518,593‘

“in said boss or bearing;
‘said shaft and actuated by.the other piston
1od, and . devices oonnectmﬁ the: shaft and

the valves Wlth the shaft substantlally asset 4o

forth.

2. Ina double cylinder engine, the ¢combi-:

nation with the eylinders valves and piston

rods, of a:movable bearing 4 lever actuated -

by one of the pistons for giving said bearing
a- semi-rotary motion a shaft eecentmcally
mounted in- said movable bearing and pro-

vided with. short levers; devices connecting:

said shortlevers and valves and means actn-
ated by the other piston rod for rocking:the
shaft substantially as set forth,

-8 In a doublé cylinder engine, the combl-
nation with the eylinders valves and piston

45

rods, of a eylinder boss or bearing aleverat- -
tached to said boss or bearing and engaging
oue pistan rod; a shaft eccentrically mounted -

‘valves, substantially as set forth.
4, In a double eylinder engine, the com

nation with the cyhnc‘ers, valves and -piston.

a lever connected to

rods; of ‘4 eylindrical boss.or bearing; alever

attached thereto and actuateéd by one of ‘the
piston rods, & shaft ecceritrically mounted:in

said bossor bearing: and provided with short

levers solocated as to“ move inopposite-direc-.-

tions ag the shaftisrocked, a lever.connected:

to said shaft and actuated by the otherpiston: .

rod, and links connecting the short levers and
Valves, substantially as bet forth. ‘

In. ‘testimony whereof I have swned this

Wltnesws . £
e GG BAKER, : S
- FRANK B. FIELDING.

vspemﬁca‘mou in the presence of two subscnb e
.ing witnesses, . :
~ IOUN FIBLDING.




