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No. 771,415.

UNITED STATES

Patented October 4, 1904.

PATENT OFFICE.

WILLIAM C. BROWN, OF NEW YORK, N. Y., ASSIGNOR TO HENRY R.
 WORTHINGTON, A CORPORATION OF NEW JERSEY.

VALVE-MOVEMENT FOR STEAM-ENGINES.

SPEGIZE‘ICATIQN forming part of Letters Patent No. 771,415, dated October 4, 1904.
| Application filed April 2, 1902, Serial No. 103,023, (No model.)

To all whom 1t may concern:

Be it known that I, WruLiam C. BrROWN, a
citizen of the United States, residing at New
York city, county of Richmond, and State ot
s New York, have invented certain new and use-

ful Improvements in Valve-Movements tor
Steam-Engines, fully described and represent-
ed in the following specification and the ac-
companying drawings, forming a part of the
same. o o

The object of the present invention 1s to pro-
vide an improved valve-movement for steam
and similar expansion engines of that class in
which a single valve controls both the admis-

sion and cut-off of the steam or other motive
finid.

My improved valve-movement is especially
adapted for use with duplex direct-acting

steam-pumps and similar duplex engines of
that class in which the valves on one side ot

“the engine are operated by the other sicde for

30

admission and by their own side of the engine

for cut-off.

~ The invention consists in a valve-movement
by which the shortening of the stroke on one
side of the engine does not result in an earlier
cut-off on the other side of the engine, but
either does not vary such point of cut-off or,.

which may be found preferable, results in a

sliohtly later cut-off on the opposite side of

. the engine, by which later cut-off and longer

admission of steam the engine will more
quickly be brought back to full stroke, the

normal point of cut-off then being resumed.

35

40

S game.

As g tull understanding of the invention can

best be given by a. detailed deseription of a

construction embodying the same, such a de-
seription will now be given in connection with
the accompanying drawings, which show the
invention as applied in preferred forms in
connection with a well-known form of com-
pound duplex direct-acting pumping-engine,
and the features forming the invention will
then be speeifically pointed out in the claims.

In the drawings, Figure 1 is a side elevation
of the engine. Fig. 2 is a plan view of the
Figs. 8 to 6 are enlarged detalls show-

ing different positions of the valve-movement | links 11

through the stroke of the piston on-one side
of the engine. Fig. T is a diagrammatic en-
larged view corresponding in position of the
niston to Fig. 5 and illustrating the action
when the stroke on the opposite side of the
engine is shortened. Fig. 8 is a detail side
elevation of a high-pressure cylinder corre-
sponding to Fig. 1, but showing a modified
form of valve-movement with the parts 1n
central position. |

Referring to said drawings, A B and C D
are respectively the high-pressure cylinders
and the low-pressure cylinders on opposite
sides of the engine; E, the induction-pipe tor
the high-pressure cylinders; F, the exhaust-
pipe to receiver G; H, the induction-pipe for
the low-pressure cylinders, and I the low-pres-
sure exhaust-pipe. The pistons @ 6 of the
high-pressure cylinders on opposite sides of
the engine are connected by piston-rods ¢ @ to
cross-heads J, with which are connected the
pistons of swinging compensating cylincers
K, and to the cross-heads J are connected by

side rods ¢ the low-pressure steam-pistons.

The compensating cylinders K are connected
by pipe L with the accumulator M, which may
be of any suitable construction, the pressure
tor the accumulator being shown as controlled
from the top of the usual air-chamber N

‘through the pipe 100, as common in such con-

structions. Thepump end isshown as having
the opposite sides O P, and Q 1is the suction-
main, and R the force-main on which 1is
mounted the air-chamber N, previously re-
ferred to. o

The construction so far as above described
is well known, and it will be understood that
the invention is equally applicable to other
types of high-duty duplex engines.

Referring now to the parts in which the

present invention is embodied, the admission
and cut-off valves 4 at the top of thecylinders

‘which control the ports 1 from the steam-

chest. and the ports 2, leading to the cylinder
ends, are shown as the usual two-lobed oscil-
lating valves, and the crank-arms 10 on the
stems of these valves are connected by two
to a primary rocker z and by a link
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12, jointed to the links 11 at their point of |

connection, toasecondary rocker 4. these links
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12 being preferably made adjustable in len oth,
for which purpose turnbuckles 8 are shown.
T'he primary rockers 7 of the high-pressure
cylinders are connected by links 13 with the
valve-movementand by links 14 with the roclk-
ers of the low-pressure cylinders, so that the
primary rockers 2 of both eylinders on one
side are actuated from the valve-movement
through link 18. These links 13 are connected
tocrank-arms 15 on crossover-shafts 16 and the
admission-levers 17 on rock-shafts 16 on the
opposite sides of the engine are connected to

movements of duplex engines. The secondary
rockers £ of the high-pressure cylinders have
crank-arms 19, which are connected by links
20 to the cut-off levers of the valve-movement,
and the rockers % of the high-pressure cylin-
ders are connected by links 21 to the rockers
k of the low-pressure cylinders, so that the
secondary rockers of both the high and the
low pressure cylinders are actuated by links
20 from the cut-off levers.
22 on each side of the engine are actuated from
the cross-heads J of their own side through
links 23.

The exhaust-valves /, which are shown as

ordinary single-lobed oscillating valves con-

trolling ports 4, connecting with the cylinder,
and ports 5, connecting with the exhaust-pipe,
are actuated from the primary rocker <

through links 24, connected to crank-arms 95

on the valve-stems.

As the movement of the valves on opposite

sides of the engine is the same, only the oper-
ation of the valves on one side of the engine
has been illustrated. Reterring now particu-
larly to Figs. 8 to 7, the operation of the
valve-movement is as follows: Fig. 8 corre-
sponds with the general views, Figs. 1 and 2,
and shows the valves of cylinder A in the po-
sition they occupy with the piston o just start-
Ing on its stroke to the left. The piston & on

the opposite side of the engine isnow just ap-

proaching the end of its stroke; but as the
movement of said piston & to the end of its
stroke does not affect the position of the valves
of cylinder A so far as the admission of steam
1s concerned the admission-lever 17 of the
cylinder B is shown in Figs. 8 to 5 as in its
extreme position reached at the end of the
stroke of piston o.
its stroke from the position shown in Fig. 3
the secondary rocker % is moved by the pis-
ton-rod ¢ through cut-off lever 292, link 20,

and crank-arm 19, so as to break the links 11

connected to the valve /4 at the right-hand
end of the cylinder or behind the piston, and
when the piston ¢ has reached the point of
one-quarter stroke, as shown in Fig. 4, the
valve /4 has been thus moved into position so

that it 1s just about to close the ports 2. as
shown in Fig. 4. The valve 4 has been thus

' steam, and when the

T'he cut-off levers

As the piston «¢ starts on

‘the opposite side.

791,415

moved Into position so that it is just about to
close the ports 2, by which steam is being ad-
mitted behind the piston, and thus cut off the
piston ¢ has reached the
point of one-third stroke. as shown in Kig. 5.
the secondary rocker % has been moved and
the Iinks 11 broken to shift the valve % so as
to fully cut oft the steam behind the piston.
This movement of the valve 4 at the right-

hand end of the cylinder by the secondary

rocker /£ has been secured without materially

changing the position of the valve 4 at the

left-hand end of the cylinder, the link 19 at

‘that end of the cylinder swinging with the
cross-head J by links 18, as usual in valve- |

secondary rocker % upon the links 11 without
materially changing their position. The valve
/v at the right-hand end of the cylinder hav-
ing been thus shifted from the position
shown in Fig. 8 to that shown in Fig. 5, so
as to cut off the steam behind the piston .
the link 12 at the right-hand end of the cyl-
inder then swings with the secondary rocker
k through the remainder of the stroke of the
piston, so as not to materially affect the posi-
tion of this valve, which thus remains closed

during the remainder of the stroke of the pis-

ton «. During this remainder of the stroke,
however, the piston 4 on the opposite side of
the engine has been started on its stroke by the
piston «, acting through its rod ¢ upon the

primary rocker < on the opposite side of the
engine, and the piston  at the proper point

In 1ts stroke, which is usually during its move-
ment from one-halt to three-quarter stroke,
moves the primary
through the admission-lever 17 on the B cyl-
inder side of the engine, crossover-shaft 16
and crank-arm 15 and link 18 on the A cylin-
der side of the engine from the position shown
in Figs. 3 to 5 to that shown in Kig. 6, thus

rocker 7 on cylinder A
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straightening the links 11 at the left-hand end

of the cylinder to shift the valve 4 at the left-
hand end of the cylinder A for admission of
steam behind the piston ¢ at that end of the
cylinder, and this movement is effected with-
out opening the valve 4 at the right-hand end
of the cylinder. By this movement of the
primary rocker ¢ also the exhaust-valves 7 7
are shifted through links 5 and crank-arms
25 for reversing the exhaust from the cylin-
der. All the parts on cylinder A are thus
brought into the position shown in Fig. 6. in
which figure the piston @ is just about to start
on 1ts stroke to the right. :
The important feature of this valve-move-
ment 1s that the short stroking of one side of

I e

115

I20

the engine does not advance the cut-off so as N

to shorten the time of admission of steam on
This feature is of great
value in this class of duplex engines, because
if an earlier cut-off on one side results from

short stroking on the opposite side the side

on which the earlier cut-off occurs will also
short stroke. This will produce an earlier

cut-off and shorter stroke on the opposite side
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until the engine will finally work itself ontoa |

center and stop dead by gradually shortening
the stroke and cut-off on opposite sides.

The valve-movement of the present appli-
cation may be arranged and adjusted so that
short stroking on one side simply does not

“affect the cut-off on the opposite side, but 131‘16
regular admission of steam on such otherside

being attained no short stroke of this side will
be caused and the engine will gradually be
brought back to full stroke. - Itis preferable,

however, that the valve-movement be ar-

ranged and adjusted so that a short stroke
on one side of the engine will result 1n slightly

delaying the cut-off on the opposite side of

the engine, so as to secure a longer admission
of steam, and thus result in greater power on
that side of the engine, which will insure a
full stroke and result in the more certain and
speedy attainment of full stroke on both sides
of theengine. Thislengthening of the cut-ofi,
however, is sligcht and limited by the valve-
movement, so that 1t cannot exceed a small

amount under any condition of short stroke

that produces it, so that there is no danger of
the engine striking the head violently from too

late a cut-off. In order to secure this result,.

that the shortening of the movementof the ad-
mission-rocker 2 on the valve-opening move-
ment shall not result in an earlier closing of
the valve for cut-off, butshall preferably result

in a slightly later cut-off, the length of the

links 11 are such and the points at which one
of each pair of these links i1s connected to the

admission - rockers ¢ are so located on the

rocker that after actuating the valve for admis-
sion, as shown 1n Figs. 3 and 6, the link 11,
connected to the rocker 7z, will be moved past
the position of a radius to the rocker + when

the admission-rocker z makes the complete

movement produced by a full stroke on the
opposite side of the engine, so as to shorten
the link connection between the rocker 2 and
the val
tion of the link.

The shortening of the move-

ment of the admission-rocker 2 a small amount

will thus leave the link 11 in a position which
is nearer the line of aradius to the admission-
rocker passing through the point of connec-
tion of the link to the rocker, and thusslightly
increase the distance of the outer end ot the
link from the center of the disk as compared
with the distance of this outer end from the
center of the rocker had the rocker made its

- full movement, and this greater distance of
v I - =

the outer end of the link from the center of
the radius increases slightly the distance that

the valve must move through before closing

to cut off the steam and if the shortening is
considerable will delay the cut-off and len trthen
the time during which steam 1s ‘Ldﬂlltt@d

The construction and operation of such a valve

movement with the cut-off on one side slightly

lengthened or delayed in case of short stroke
on Lhe opposite side is 1llustrated diagram-

a full stroke 1s shown in dotted lines.

ve as compared with the radial posi- |

matically in Fig. 7, in which the piston 0/ is
shown 1n dotted lines as having stopped at
about three-quarter stroke in its movement to
the left and the piston @ 1s shown as at one-

third stroke, or the same position as in Fig.

5. The position ot the links and valve 4 in

- this condition of short stroke of the piston 4

1s shown in full lines and the position the
links would occupy if the piston 4 had made
It will
be seen that the valves and links being in the
postition shown 1n full lines on account of the
piston 6 having made a short stroke the valve
h 1s not vet closed so as to cut off the steam
from the piston @, but will be closed by a
slight turther movement of the rocker 4. 1t
will be seen also from this figure that 1f the
Iinks 11 12 in this figure were 1n the position
shown in dotted lines, which would be the
case 1f the piston 4 had made a full stroke, the
valve 4 would be fully closed to cut off the
steam from behind the piston ¢. The point
of cut-off may be varied, so as to admit steam
behind the piston through just the portion of
the stroke required 1n accordance with the run-
ning conditions of the engine, and thusemploy

the steam expansively to the best effect by
adjusting the length of the cut-off links 12,

| which may readily be done by the turnbuckles

3shown. Itwillbeunderstood, however, that
any other suitable means may be used for ad-
justing these links 12 so as to vary the point
of cut-off—as, for instance, by adjusting their
point of connection to the rockers 4. For
running the engine low duty—that 1s, with-
out cutting off the steam, but admitting steam
throughout the stroke—the rockers 12 will
be swung into and secured 1n their central po-
sition and disengaged from the piston - rod
and the links 12 will be lengthened to their
full extent. The securing of the rockers £ in
their central position and their disengage-
ment from the piston-rod may well be secured
by removing links 23, which connect the cut-
off levers 22 with the cross-heads J, and se-
curing the cut-off levers 22 in central posi-
tion, as shown by dotted lines in Fig. 1.
The construction and operation of the valve-
movement shown in Fig. 8 are the same as
those shown in Figs. 1 to 7 and above de-
scribed, except that the position of the pri-
mary and secondary rockers is reversed, the
primary rockers 2 beiug placed at the top of
the cylinder and the secondary rockers £ be-
ing mounted centrally of the cylinders. In
this construction one of the links 11 is pref-
erably made adjustable, as well as the link 12,
two sets of turnbuckles 3 for each valve being

shown. This construction also may readily be

arranged so that a short stroke on one side of
the engine will either not affect the cut-off on

| the opposite side of the eno"me or will slhightly

delay or lengthen the cut-off, and the exact
point of cut- off may readily be adjusted as de-
sired by the turnbuckles 3. . Inthisconstrue-
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tion also the engine may readily be run low
duty by disconnecting the secondary rockers
/ from the piston-rods and securing them in
central position, the links 12, connecting the
rocker 4 with the links 11, then being 1n thls
case shortened.

The invention provides avery efficient valve-
movement for steam distribution, avoiding

all liability of the engine stopping on account
of the action of a short stroke on one side

upon the cut-off on the opposite side, while

at the same time the full advantage of the use
of the steam expansively is secured, and there
i1s no danger of the cut-off on either side be-
ing delayed too long.

It will be understood that my improved
valve-movement may be used with valves of
different form and movement from those
shown and that many other modifications may
be made 1n the constructions illustrated with-
out departing from the invention and that I
am not to be limited to the exact form or ar-
rangement of valves or of any of the devices
shown for actuating them.

While the invention has been illustrated in
connection with a valve-movement employing
separate exhaust-valves, 1t will be understood
that the invention may be applied also in
constructions in which the same valve acts to
control the steam for admission, cut-off, and
exhaust, although separate exhaust - valves
are preferably used.

What 1s claimed is—

1. The combination with anengine- oyhnder
and single valves controlling the aclmission
and cut-off ot the motor ﬂmd, of admission
and cut-off rockers, and means for actuating
sald valves by the 1‘0(31{61 for admission and
cut-off and permitting the shortening of the
movement of the admission-rocker on the ad-
mission movement without advancing the
time of closing the valve on the cut-off move-
ment, substantially as deseribed.

2. Thecombination with an engine-cylinder
and single valves controlling the admissicn
and cut- oﬁ of the motor fluid, of admission
and cut-off rockers, and means for actuating
the valves by the rockers for admission and

cut-off and delaying the closing of the valve

on the cut-off movement when the movement
of the admission-rocker is shortened, bubsta,n-—
tlallv as described.

3. Thecombination with an engine-cylinder
and single valves controlling the admission
and cut-off of the motor fluid, of admission
and cut-off rockers, means for actuating said
valves by the rockers for admission and cut-
off and permitting the shortening of the move-
ment of the admission-rocker orr the admis-
sion movement without advancing the time
of closing the valve on the cut-off movement,
and separate exhaust-valves connected to the
admission-rocker, substantially as described.

4. The combination with anengine-cylinder
and single valves controlling the admission

771,415

L

and cut-off of the motor fluid, of admission
and cut-off rockers, means for actuating the
V&h” es by the roekms for admission and CU
off and delaying the closing of the valve on
the cut-off movement When the movement of
the admission-rocker is shortened, and sepa-

t-

70

rate exhaust-valves connected to the admis-

sion-rocker, substantially as described.
8. The combination with two cylinders and

their single valves controlling the admission

X

and cut-off of the motor ﬂuld of admission
and cut-off rockers for each cyhnder, connec-
tions for actuating the admission-rocker of
each cylinder by the piston of the other cyl-
inder and the cut-off rocker of each cylin-

cer by its own piston, and means for actuat-

ing the valves by the rockers for admission
and cut-off, and permitting the shortening of
the movement of the admission-rocker on one
cylinder by the short-stroking of the piston
of the other cylinder Wlthout advancing the
time of closing the valves of the first-men-
tioned cylmder on the cut-off movement, sub-
stantially as described. _

6. The combination with two cylinders and
their single valves controlling the admission
and cut-off of the motor fluid, of admission
anc cut-off rockers for each cylinder, connec-
tions for actuating the admission-rocker of
cach cylinder by the piston of the other cyl-

75

30
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incder and the cut-off rocker of each cylinder -

by 1ts own piston, and means for actuating the
valves by the rockers for admission and cut-
off and delaying the closing of the valves on
the cut-off movement when the movement of
the admission-rocker on one cylinder is short-
ened by the short-stroking of the piston of the
other cylinder, substantially as described.

7. The combination with two cylinders and

their single valves controlling the admission
and cut-off of the motor ﬂuld of admission
and cut-off rockers for each cylmder, connec-
tions for actuating the admission-rocker of
each cylinder by t hb piston of the other cyl-
inder and the cut-off rocker of each cylinder
by its own piston, means for actuating the

valves by the rockers for admission and cutb-
off, and permitting the shortening of the move-
ment of the admission-rocker on one cylinder
by the short-stroking of the piston of the
other cylinder without advancing the time of
closing the valves of the first-mentioned cyl-
inder on the cut-off movement, and separate
exhaust-valves connected to the admission-
rocker, substantially as described.

8. The combination with two cylinders and
their single valves controlling the adinission
and cut-off of the motor fluid, of admission
and cut-off rockers for each cylinder, connec-
tions for actuating the admission-rocker of
each cylinder by the piston of the other cyl-
inder and the cut-off rocker of each cylinder
by 1ts own piston, means for actuating the
valves by the rockers for admission and cut-

off and delaying the closing of the valves on

IO0O
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the cut-off movement when the movement of
the admission-rocker on one cylinder is short-
ened by the short-stroking of the piston of
the other cylinder,and separate exhaust-valves
connected to the admission-rockers, substan-
trally as described.

9. The combination with a cyhnder cmd an
oscillating valve at each end of the cylinder
Controllmcr' the admission and cut - off and
cranks 10 on the valve-stems, of rockers v, £,
links 11 connecting the rocker 7 to the valve-
stems, and link 12 connecting the rocker 4% to
the links 11, the links being of such length
and connected to the rockers at such points

o

| that links 11 move past the position of radius

to the rocker 2 on the full normal movement of

sald rocker ¢« whereby the shortening of the

15

movement of sald rocker 2 leaves the link 11

in a position nearer racdius to the rocker 2 than
on the full movement, substantially as de-

scribed.
In testimony whereof 1 have hereunto set

my hand in the presence of two subscribing

witnesses.
WILLIAM C. BROWN.
‘Witnesses:
T. F. KEHOE,

C. J. SAWYER.
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