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To all whom it ??@@y*cqncern.- |
Be 1t known that I, GEORGE DE LAVAL, a

citizen of the United Sta,tes residing at East

Cambridge, in the co unty of Suffolk and State
of Mass&chusett% have invented an Improve-

‘ment in Valve Mechamsm for Steam-Pumps,

of which the following is a specification.
In Letters Patent No. 428,449, granted May

20, 1890, to William H. Blake an automatic

valve- I_notlon 18 represented for steam -en-
gines especlally available for direct-acting
pumping-engines, and the valve is moved by
a piston which is cylindrical and slides end-
wise 1n the valve-chest and gives motion to
the valve, and to this valve-moving piston a
partial 1ev0111t1011 1S given . to. brmﬂ* into ac-
tion ports that allow the steam to oive end
motion to the valve-moving piston in either
one direction or the other. With a valve-

moving piston of this character a valve-rod-

has in some instances been used extending

axially from the valve-moving piston and

acted upon by a rocker meehamsm and short
arm that give the necessary turning motion;
but this 11&& not always been: found rehable
and easily adjusted. 3 |

The present invention. is fm ﬂ'wmﬂ' to the

rod of the valve-moving plston & pmtlal
turning motion and also for giving to such
rod and the valve-moving piston a positive

- endwise motion in cases where the steam or
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other pressure fails to give the necessary mo-
tion to the valve; and the presentinvention-
relates to the peculiar mechanism herema,ftel

described and claimed.

In the drawings, Figure 1 is a ) side eleva,-},;
tion representing the present improvement
and portions of the ends of the cylinders..
Ifig. 2 18 a cross-section-at the line « «, and"
a detached view of the mppet md

I‘w 3 18 i
311(1 arm conneetmﬂ' with the Valve rod.
The center piece A is usually in the form of

 a casting bolted to the heads or ends of the

45

- lever C, and upon the piston-rod F is a two- |
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stea,m—eyli-nder- O and- to the pump-cylinder .

2. "I'his center piece may be of any desired
character, and upon it a triangular frame B
18 firmly bolted at its base, and at the upper
part of this frame the pivot ¢ carries the bent

part head-piece L, clamped by screw-bolts,

and the link D is pivoted at one end to the |

| lower end of the bent lever C and at the othm

end to the head-piece E, so that the bent le-
ver C swings upon its mvot ¢ as the piston-
rod is reciprocated by the piston.

The valve-rod G is connected at one end to
the valve-moving or chest piston H, so that
such piston I and valve-rod reciprocate to-

gether, and the chest-piston receives a turn-

ing movement through the valve-rod, as here-
ma,ftel desecribed, and in .this tmmno* move-
ment the pressure-is admitted to act throu oh
ports to give end motion:to the chest—plston
and to the valve, and as these parts are sub-
stantially similar to those that have been pat-
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ented, as aforesaid, it is unnecessary to give

a det&ﬂed desemptmn of the construction and
operation of such parts.

Upon the valve-rod G an arm I is eclamped

and projects at one side, and the tappet-rod K

‘has a ball at its lower end, recetved into a
socket at.the end of the arm I, and thisrod Kis

screw-threaded and receives upon it the tap-
pets £ and [, and these ecan be adjusted as may

be. 1equ11 ed from time to time even whlle the.

engine 1s running.
The tappet-rod LK passes freely through the.

;;vahe -rod. tappet N, so that the tappet may
“be moved up and down upon the rod I, and

the stud 7 and nut form a pivotal connection

for.the valve-rod tappet N to the shom arm of
“the bent lever C.

.. It will now be. understood that as the bent

| 1ever C isswung upon its pivot ¢ by the move-
ment of the p1s‘i:01ls and piston- 10d, as afore-
| said, the short arm of the bent lever C moves
the tappet N up and down upon the tappet-

rod K and through the ball-joint and clamp-

j-;airlzn I the valve—md G receives a turning mo-
tion, whieh is communicated to the chest—pls-

ton for admitting steam to act at one end or
the other and give motion to such chest-piston
and to the valve of the engine, and in so doing
the valve-rod G also receives an end 1110131011
which is unobstructed in consequence of the

t ball-joint of the tappet-rod turning in the arm

I and the valve-rod tappet N turning upon its
stud n, and according to the posmon of the
tapp_ets fcand [, so the che%t-plston willr eceive
of the enﬂ"me piston, and thel eby the valve
will be moved at the proper time to admit
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steam for cushioning the piston and for giv- |

ing a turning movement to the same, as usual
in direct-acting steam-engines. -
~ In order to guard against the possibility of

the chest-piston not being moved by the action

of the pressure and thereby permitting the
piston to strike against the eylinder-head, I

provide around the valve-rod G a sliding

tappet R, having a stud 7 passing through a
slot in the bent lever C, such stud being pro-

vided with a nut to retain it in position, and

upon the valve-rod is a clamp-collar L, and
the positions of this clamp-collar I, and the
clamp-arm I upon the rod G are such that the
sliding tappet R will engage either I or L in
case the chest-piston and valve are not fully
moved, and in so doing insure the proper end

movement to the valve-rod and the parts

therewith connected.

By the construction hereinbefore set forth
the chest-piston is reliably moved and the
parts can be adjusted with ease and aceuracy

even while the engine is running and the en-

gine-valve is positively moved even in cases
where the parts may have become rusty, ob-
structed, or difficult to move.

I elaim as my invention—

1. The combination with the valve-rod and
chest-piston or valve-moving piston and pis-
ton-rod, of a head upon the piston-rod, a bent-
lever and link connection between the same
and the head on the piston-rod, an arm upon
the piston-rod, a tappet-rod and universal-
joint connection between the same and the
arm on the valve-rod, and adjustable tappets
upon said rod acted upon by the short arm of
the bent lever, substantially as set forth.

2. The combination with the engine and
valve-moving piston and its rod, of a head

and means for clamping the same to the pis-

ton-rod of the engine, a stationary frame and
pivot, a bent lever supported by the pivot
and a connection between the lower end of
the bent lever and the head on the piston-
rod, an arm extending out from the valve-
rod, a tappet-rod and ball connection to the
arm, adjustable tappets on the rod and a tap-
pet surrounding and sliding upon the tappet-

rod and a pivotal connection between the |

same and the short end of the bent lever, sub-
stantially as set forth. -
- 8. The combination with the engine and
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valve-moving piston and its rod, of a head

and means for clamping the same to the pis-

ton-rod of the engine, a stationary frame and
pivot, a bent lever supported by the pivot

and a connection between the lower end of

the bent lever and the head on the piston-
rod, an arm extending out from the valve-
rod, a tappet-rod and ball connection to the
arm, adjustable tappets on the rod and a tap-
pet surrounding and sliding upon the tappet-
rod and a pivotal connection between the
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same and the short end of the bent lever, a

tappet surrounding and sliding freely on the

valve-rod and having a stud projecting into
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a slot- 1n the bentlever, and a collar upon the

valve-rod for insuring the movement of the
valve by the direct action of the bent lever

and connection to the piston-rod, substan-.

tially as set forth.
4. I'he combination with the engine and its
valve -moving piston, of a two-part head

clamped to the piston-rod, a, stationary tri-.

angular frame and a pivot carried thereby, a
bent lever upon the pivot, a link pivoted at
one end to the lower end of the bent lever
and at the other end to the two-part head on
the piston-rod, a rod extending from the
valve-moving piston and an arm upon the
same, a tappet-rod and ball connection to the
arm, adjustable tappets on the rod, a tappet
surrounding and sliding freely upon the rod
and a pivotal conneection for the same to the
short end of the bent lever, a tappet sur-

“rounding the valve-rod and a stud thereon

extending 1nto a slot in the bent lever, and
an adjustable collar upon the wvalve-rod
against which and the arm, the sliding tappet
is caused to act by the swinging movement of
the bent lever, if the valve-moving piston

and valve are not moved by the pressure,

substantially as set forth.- -
Signed by me this 27th day of July, 1897.
GEORGE DE LAVAL.

Witnesses:
JOHN J. FINLEY,
ALLEN S. CROCKER.
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