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UNITED STATES PATENT OFFICE.

GEORGE E. DOW, OI' SAN FRANCISCO, CALIFORNIA.

IMPHOVEMENT IN VALVE MECHANISMS FOR DIRECT-ACTING ENGINES.

Speecification forming part of Letters Patent No. 221,220, dated November 4, 1879; application filed
| July 17, 1879,

v wr—

To all whom it may concern :

Be it known that I, GEorGgE E. Dow, of
the city and county of San Franecisco, and State
of California, have invented a Valve Mechan-
ism for Direct-Acting Engines; and Ldo hereby
declare the following to be a fully clear, and
exact description thereof. .

The object of my invention 18, first, to pro-
vide means for a better distribution of stean
to the engine, to facilitate the motion of the
piston, combined with a more economical use
of the steam, and to apply particularly to the
better control of engines having heavy recipro-
cating parts, thus making the change of stroke
casier, yet bringing the piston closely to the
eylinder - heads under all conditions, while
thamping would be impossible,

Second, in order to successfully accomplish
the abovethe main valvesof the engine must be
moved by and under the immediate control ot
the main piston from a point somewhat later
than the half-stroke. This device must have
the elements of first equalizing the pressure by
opening a communication between the two
ends of the supplementary piston, (the same
being required to move the valves the latter
part of its stroke,) then to move the main

-alve Dy a positive movement at first very
slowly; but its motion must accelerate rapidly
as the main piston approaches the end of 1ts

stroke, to the extent of opening rapidly 1n ad-

vance of the piston at a speed equal to or n
excess of that of the main piston.

Third, that an auxiliary valve must be con-
nected to this mechanism to act the part of
opening a communication between the two
ends of the supplementary piston just before
the action of moving to close.the main valve;
also, to admit steam-to that end of the supple-
mentary piston toward which the main piston
is moving. just before the main valve has
reached its lapped position or center of travel,
and at the same time open a passage from the
opposite end to the exhaust. This determines
“the length of the stroke and reverses the en-
oine by completing the latter half-stroke ot
main valve by steam from the steam-chest,
though this movement of reversing may be
accomplished in part or wholly by the engine

itself at any speed in excess of that depend-.

ent upon the auxiliary valve for reversing.
Referring to the accompanying drawings

+ for a more complete explanation of my nven-

tion, Figure 1 is a longitudinal section in ele-
vation of my engine. Ifigs. 2, 3 and 4 are
modifications of the device. TI'ig. b 1s a see-
tion through # x of Fig. 6, showing the auxil-
jary valve. Tig. 6 is a transverse scction
through the valve-chambers C7 D',

My improvement consists of one or more
levers, A A/, employed to impart motion from
the main piston B to the main and auxihiary
valves C D Dby connecting the valves at one
end of the lever and the main piston at the
other by means of the piston-rod I and the
supplemental piston-rod I' of the auxiliary
piston K, to which -the valve C is secured, so
that they move respectively coincident longi-
tudinally.

The lower ends of the levers A A’are loosely
connected with the main piston-rod 1 by a pin
or rod passing through the slotted block L,
mounted on said piston-rod, while the upper
ends of said levers are pivoted to a block, M,
mounted on the supplemental piston-rod I,
The lever A/ projects a short distance above
the block M, and has connected thereto the
stem of the auxiliary valve D.

In conneetion I use one or more {ixed pieces
or cam-faced lug or lugs, G, of suitable shape
forthelevers to engage with, as desired, though
the two bent levers, as shown, with one cam-
lug for each, give the best result in practice.
One open lever, as shown in Ifig. 2, engaging
on opposite sides of one cam-lug, is a desira-
ble form of construction. ‘I'swo more con-
structions, as shown in Ifigs. 3 and 4, will op-
erate, but with no additional advantages.

The lever or levers A A/ in all cases engag-
ing or rocking over a eam-lug, G, of suitable
form to produce a desired change oi fulerum,
its location and connection to the piston and
valves may be according to the best and most
convenient method of construction. 1 con-
nect an auxiliary valve, D, working in the
chambers D/, to the same end of the levers
with the main valve C. The main valve and

supplementary piston are conneccted without
lost motion to the end of the lever.

The valve-chamber D’ is arranged in rear
of the valve-chamber C’, and communicates
therewith through the steam and exhaust
ports H H L |

The operation will then be as follows: With
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the piston B moving in the direction of the | effected by the early action and better control

arrow, the main valve C will be open to ad-
mit steam to the cylinder. The auxiliary valve
D, by its connection to the levers, as shown,
above the point of oscillation (although it can
be made to operate below by a corresponding
change in the ports of the valve and its seat,
the object being to obtain the most desirable
results) will be found, as well as the main
valve, at the end of its stroke toward -which
the main piston B ismoving. Hence the port
H, admitting steam to the acting end of sup-
plementary piston, being exposed at this point
and from the commencement of the stroke,
the main piston moving onward, and by its
oscillation at the point connected to the main
valve, returns & movement to the auxiliary
valve D, which closes the steam and exhaust
ports I I to the supplementary piston. Then
an independent communication is opened by
the port or passage J through the valve D,
the same being effected just before the con-
tact of thelever A with the cam-lug G, thereby
reducing the strain on the valverod to no
more than the friction of the parts connected
thereto.

Motion 1s transmitted, as shown by the dia-
gram, only to the auxiliary valve during the

stroke of the main piston up to the point of

contact with the fixture  G. Motion is then
transmitted to close the main valve slowly
and easily at first; but, owing to the rocking
motion of the lever and rapid change of ful-
crum, an casy movemeunt, combined with any
desired acceleration of the valve, is attained
and controlled directly by the motion of the
main piston, allowing the same to work closely
to the cylinder-head, while being under the
most complete control of the main valve.

The auxiliary valve is always in motion
with the main piston, and, as may be noticed,
laps or covers its ports, the interval of which
between admitting and exhausting ulternately
at the supplementary cylinder represents the

period of equalization of pressure upon the

supplementary piston K during the first half
of its stroke, or such portion thercof as is con-
trolled by the main engine.

At a point just before the main valve e
reaches 1ts lapped or central position and the
communication between the two ends of the
supplementary piston is elosed admission and
release by means of same ports H alternately
complete the act of reversing the engine by
steam acting upon the supplementary piston
IC during the latter half of its stroke only.

It will be seen that but one-half the volume
of steam is used in this combination as lhere-
tofore to actuate the valves, and that the
movement of the supplemental piston and
main valve is effected by the direct action of
the main engine and independent of the steam-
pressure upon the supplemental piston.

FFrom myinvention I'secure the following ad-
vantages: the better distribution of steam, as

of the valves—that 1s, by commencing earlier
to close, slowly at first, but gradually increas-
g the speed of the valves as compared with
that of the main piston, combining the advan-
tages of gradually closing the admission and
exhaust ports, and by the aceelerative move-
ment bringing the valves promptly. but with-
out jerking, suddenlyuponthem to the position
determiningthe lengthof the stroke, and much
closer to the ecylinder-head than heretofore.
While from excessive momentum consequent
upon high speed with a heavy reciprocating
weilght, or ifrom any other cause, the piston
should go closer than that desired to the eylin-
der-head, the steam and exhaust ports will be
opened to their full capacity, reversing the

piston promptly; butthe harshness commonly

due to this latter feature in this class of en-
oines 1s entirely overcome in this combination.
All the moving parts of this engine are me-
chanically connected, and move with the same
reference to the requirements and advantages
of working steam expansively when desired as
a crank-motion controlled by an eccentric, but
having in its favor a more uniform thrust and
no dead-point under any condition of working
when arranged as 1n the accompanying draw-
ings, although lap on the valves used in this
combination for working the steam expan-
sively, where the work to be performed will
admit of @ uniformly high or moderate speed,
18 one of 1ts peculiar advantages.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s— -

1. The levers A A’, with the cam-faced Iugs
Gr, In combination with the main and auxiliary
piston-rods and the auxiliary valve of an en-
gine, whereby the movements of the valves are
controlled by the main piston, substantially as
herein described.

2. The curved levers A A’, loosely connected
at one end with the main piston-rod I& by
means of the slotted block I, and at the other
end united to the auxiliary valve-rod, while
the supplemental piston-rod serves as a ful-
crum about which the lever moves to actnate
the auxiliary valve, in combination with the
cam-faced lugs G, whereby the fulerum is
changed, substantially as and for the purpose
berein deseribed. |

3. The levers A A/, having one end loosely
connected with the main piston-rod I8 Dby
means of the slotted block I, and pivoted or
hinged to the block M upon the supplemental
piston-rod If, one of said levers having an arm,
by which the auxiliary valve-rod is actuated
directly from and at the same time with the
main piston, in combination with the cam-
taced lugs G, by which both main and auxiliary
valves are moved at a certain point in the
strolke, substantially as herein described.

4, The auxiliary valve D, with its port or
passage J, whereby opposite ends of the sup-
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plemental cylinder are connected and the press- | ing against the connecting-link, substantially
ure balanced, in combination with the main | as described.

and anxiliary pistons and main valve, and the |  In witness whereof 1 have hereunto set my
levers A A’, and cam-faced lugs G, substan- | hand.

tially as herein described. GEORGE E. DOW,

5. An auxiliary piston and valve-rod cou- Witnesses:
nected to the main piston-rod, the movement S. II. NOURSE,
of said parts being controlled by cam-taces act- | IFRANK A BROOKS.
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