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the present invention is directed to a mech 
ianism for Operating the valves of a steam engine, 

In many Services it is desirable to employ steam 
engines utilizing only reciprocating parts for the 
tranSinission of power. Examples of such devices 
are the dupieX and triplex steam pumps which are 
utilized for many heavy duty services. It is con 
vertional to provide such steam pumps with valve 
mechanisms whereby the longitudinal movement 
of . One pistoni in its 'cylinder acts to operate the 
Valve mechanism-controlling the direction of flow 
of steam into the cylinder of another piston. 
The arrangement of the conventional waive mech 

: anism causes one piston to be stationary While 
'another, piston is in Operation. That is to say: 
in the conventional duplex type steam purps each 
of the two pistons is moving only about 50% of 
the time, while in the triplex steam pumps each 
of the three pistons is moving only about 33% 
Of the time. It is obvious that if the valve mech-r 
anism of such steam engines were arranged to 
allow each of the pistons to remain in motion 
approximately 100% of the time, the capacity of 
the pumps would be greatly increased; under such 

s 

(C.121-164) 

; : As another advantage, a steann engine, having a 
plurality of cylinders may be 'arranged so that 
each piston...naay...operate independently; if the 
Steant-engine is arranged to operate a pump, the 
cylinderS of the pump may be manifolded...so 

, that the pump may operate in compound or 
parallel or with either, cylinder by itself. 
The device of the present. invention may be 

described as a mechanism: adapted to be applied 
to a steam engine provided with a piston operating 
in a cylinder, a valve rod, and valves carried by 
the Vaive rod for controlling the entry of steam 
into the cylinder, the mechanism involving a 
neans for storing energy during the majorportion 
of each stroke of the piston and suddenly releas 
ing the eraergy to move the valve rod as the piston 
approaches the end of each stroke. to change 
the setting of the valve whereby the direction 
of flow. of Stean into the cylinder is reversed. 

20 The device may be further, described as involv 
ing a Spring for storing energy, a linkage for sup 
plying energy to the Spring by the piston, a hold 
ing means for preventing the dissipation of the 
energy during the major portion of the stroke 

circumstances the capacity of a duplex pump of the piston, and a release mechanism for. Sud 
would be approximately doubled while that of a 
triplex pump would be approximately tripled. It 
is also apparent that the efficiency of such en 
girles Would be substantially increased due to the 
elimination of Steam condensation which takes 
place in the cylinder a during the intervals the 
piston is not in motion. 

It is an object of the present invention to devise 
a valve mechanism adapted for use in a steam 
engine provided with a piston arranged for re 
ciprocating in a cylinder, whereby the reciprocat 
'ing motion of the piston operates the valve coin 
trolling the direction of flow of steam into the 
cylinder in which said piston reciprocates. 
More specifically, it is an object of the present 

invention to provide a mechanism for operating 
the valves controlling the flow of steam into a 
Cylinder which alters, rapidly the setting of the 
Steam Valves as the piston reciprocating on said 
Cylinder nears the end of each Stroke. 
The device of the present, invention allows each 

piston of the steam engine to which it is applied 
to Operate Substantially continuously, and so sub. 
Stantially increases the capacity of the pump 

- over the capacity of the conventional duplex 
type and triplex type: steam pumps. The device 
of the present invention also substantially reduces 
the Steam consumption which takes place in the 
conventional duplex and triplex type steam pumps 

- during the intervals the pistons are stationary. 5 5 

denly releasing the energy at the end of the stroke 
of the piston...to change the position of the steam 
Vaive Which "controls the direction of flow of 
Steam into the piston cylinder. In other words, 

30 the device may be described as a snap-acting 
Valve mechanism which is operated by the re 
ciprocating motion of a piston, and operates the 
valve controlling the direction of flow of steam 
into the cylinder in which the piston recipro 

35' cates. 
Other objects and advantages of the present 

invention may be seen from the following descrip 
"tion taken with the drawing in which 

Fig. 1 is an elevation, partiy insection, of an 
40 embodiment of the present invention, and 

Fig. 2 is a view taken along the line II-II of 
Fig.1. 
The principal elements of the mechanism of 

the present invention are designated by letters 
45° and the remaining portions are designated by 
"figures. 

In the figure it will be seen that springs A and 
A'. Serve as the nearns for storing up energy to 
"Operate. the mechanism. These springs are 

50 mounted on longitudinally movable rod B which 
has one end attached to valve C and serves to 

... operate Said valve. Lever arms.) and D's serve 
...to transmit energy from piston rod E to the 
Springs A and A', respectively. During the major 
portion of the stroke of piston rod E a holding 
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means F prevents motion of rod B and allows 
either spring A or spring A' to store up energy. 
As the piston rod approaches the end of its stroke, 
the holding means is released by contact With 
releasing means G. 
Considering now the drawing in detail, the 

body of a steam pump defines a steam cylinder 
having an inner wall 2 in which piston 3 is ar 
ranged to reciprocate. Secured to the piston is 
piston rod E which passes through a Suitable 
packing means comprising a packing gland 5 
and a follower 6 mounted on the cylinder head 

7 of the pump. The body of the steam pump 
defines a conventional steam inlet and outlet paS 
sages arranged to be controlled by Suitable valves; 
these passages and valves are not shown in de 
tail. A portion of the passages is shown which 
defines the inner Wall 8 of a cylindrical passage 
in which valve C is arranged to reciprocate, while 
a single valve C is shown by Way of representing 
the plurality of valves with which the engine is 
provided. Rod B is secured to valve C and passes 
through the head of the Steam pump through a 
packing means comprising packing gland 20 and 
follower 2. 
The rod B is shaped to define cylindrical shoul 

der's 22 and 22 which Serve to limit the move 
ment outwardly along rod B of Springs A and A', 
respectively. Rod B also defines a rectangular 
section or shoulder 23 which is arranged to coop 
erate with holding means F. In addition, rod B 
defines a pair of Spaced rectangular Sections 24 
and 24. Slidably mounted on rod B is an outside 
pair of downwardly extending means 25 and 25 
and an inner pair of downwardly extending mem 
bers 26 and 26'. Pairs of members 25, 25' and 
26, 26' serve as Support means for releasing mem 
ber G. 

Releasing member G consists of a rod 2 Which 
is Supported by downwardly extending members 
25, 25' and 26, 26' and is slidable therein. Mount 
ed. On rod 2 are upWardly projecting lugs 28 and 
28' defining cam surfaces 29 and 29', respectively. 
At the right-hand end of rod 27 is a shoulder 30 
which is of such dimension that it may engage 
With downwardly extending member 25 and simi 
larly the left-hand end of rod 2 terminates in 
shoulder 30' which is of such dimension that it 
may be engaged with downwardly extending 
member 25. 
The frame of the Steam pump is designated by 

numeral 3. The upper ends of elongated arms 
D and ID' are pivoted to the engine frame by 
means of rod members 32 and 32, respectively. 
These arm members are arranged. So that the 
lower end of D may be engaged with upwardly 
projecting lug 33 which is secured to piston rod 
E and similarly arm D' may be engaged with lug 
30' secured to piston rod E. 
A link 34 has one end pivoted to arm D and 

the other end pivoted to member 25 and similarly 
link 34' has one end pivoted to arm D' and the 
other end pivoted to member 25. 
The holding means F of the device consists 

of a can roller 35 mounted for rotation on mem 
ber 36. Member 36 in turn is mounted on frame 
3 of the Steam pump by suitable means which 
allows the cam roller to be moved through an arc 
on a horizontally extending axis. The mounting 
means shown in the drawing includes lugs 3 and 
37 which are provided with suitable holes for re 
ceiving a horizontally extending pin 38 which en 
gages a COrresponding paSSage in member 36. 
The device shown is arranged so that rod B is 
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4. 
held against longitudinal movement during the 
major portion of the stroke of the piston while 
one of the arms D or ID' engages With a corre 
sponding lug 33 or 33' of the piston rod and causes 
either spring A or A' to be compressed. As the 
piston rod approaches the end of its stroke, rod 
27 is moved to cause either cam surface 29 or 
29' to engage with cam roller 35 of releasing 
means; this causes the cam roller to be moved up 
Wardly and disengages it from contact With shoul 
der 23 or rod B. As soon as the cam roller is 
disengaged from shoulder 23 the energy stored 
up either in spring A or A' is released and drives 
valve C; this, in turn, alters the direction of flow 
of steam into the cylinder of the engine and starts 
the piston of the engine on its return stroke. 
The device is shown in the drawing as in the 

position assumed as the piston approaches the 
end of its stroke to the right. It will be evident 
that as the piston was moved to the right, lug 33 
engages the lower end of lever arm D and this 
motion was transmitted through link 34 to men 
ber 25 thereby compressing Spring A; as the Spring 
A was compressed, movement of rod B to the 
right was prevented by the engagement of shoul 
der 23 with cam roller 32. As the piston Completes 
its movement to the right, it will be apparent that 
member 25 will engage shoulder 30 of rod 27 
and this, in turn, will cause cam surface 29' of 
lug 28' to move cam roller 35 upwardly away 
from rod B, thereby disengaging roller 32 from 
shoulder 23. This, in turn, releases rod B where 
by the stored up energy in spring A will be re 
leased to push rod B and valve C to the right 
to reverse the direction of flow of steam into the 
cylinder 2 of the engine. As soon as Valve C is 
moved to the right to change the direction of flow 
of steam into the cylinder 2 the cam roller 32 
drops downwardly and since shoulder 23 has noW 
moved to the right thereof the cam roller engages 
with shoulder 23 to hold rod B against longitudinal 
movement to the left. When the direction of mo 
tion of the piston is reversed, the lug 33' of piston 
rod E will engage With the lower end of pivoted 
arm ID' and on the return stroke energy Will be 
stored in spring A'. As the piston rod E ap 
proaches the end of its return stroke, the cam 
surface 29' of releasing means G. Will be forced 
into contact with cam roller 35 and force the can 
roller upwardly to release rod B so that the stored 
up energy in spring A" may be released to force 
valve C to the left; this movement brings the 
valve C into the position as shown in the drawing 
and the pump is in position to begin a new stroke 
to the right. 

It will be seen that I have disclosed a method 
for operating a steam engine having a piston and 
piston rod with valves controlling the direction of 
the flow of steam driving the piston and carried 
by valve rod, the method including the step of 
building up a pressure extraneous of the engine 
by movement of the piston rod and Suddenly 
applying the pressure longitudinally of the Valve 
rod at the end of the stroke of the piston to 
change the valve setting thereby reversing the 
direction of flow of steam into the engine. 

It will also be seen that I have disclosed a valve 
operating mechanism for application to a steam 
engine having a power piston and valves carried 
by a longitudinally movable valve rod for con 
trolling the inlet and exhaust valves of the 
engine, the valve operating mechanism providing 
a means for storing up energy during the major 
portion of the stroke of the power piston and 
for suddenly releasing the energy at a prede 
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termined point near the end of the piston stroke 
Whereby the released energy is utilized to oper 
ate the inlet and exhaust valves of the engine. 

Having fully described and illustrated the 
practice of the present invention, what is desired 
to be claimed as new and useful and to be Se 
cured by Letters Patent is: 

1. In a steam engine having a piston and a 
piston rod and valves covering the inlet and ex 
haust ports carried by a valve rod, a pair of 
Spaced Springs mounted on the valve rod, a cam 
roller adapted to assume a first position to en 
gage with Said valve rod and lock it against 
longitudinal movement and to assume a second 
position to release the valve rod for longitudinal 
movement, a first linkage arranged to compress 
One of the Springs when the piston rod is moving 
in a first direction, a second linkage arranged 
to compress the second spring when the piston 
rod is moving in the opposite direction, a pair 
of cam surfaces longitudinally movable with re 
Spect to the valve rod mechanically connected to 
said first and Second linkages whereby one of 
the cam surfaces moves the cam roller from its 
first to its second position as the piston rod is 
at a predetermined point near the end of its 
stroke in the first direction and the second cam 
Surface engages the can roller to move it from 
its first to its second position as the piston rod is 
at a predetermined point near the end of its 
stroke in the opposite direction. 

2. In a steam engine having a piston and a 
piston rod and valves for covering the inlet and 
exhaust ports carried by a valve rod, a first and 
second spring mounted on the valve rod, a first 
shoulder mounted on the valve rod and arranged 
to engage with an end of the first spring to pre 
vent movement thereof toward the Outer end of 
said rod, a second shoulder mounted on the 
valve rod and adapted to engage with an end 
of the second Spring to prevent movement thereof 
toward the opposite end of the valve rod, a cam 

6 
roller mounted on the frame of the engine and 
adapted to assume a first position and a second 
position, a third shoulder carried by the valve 
rod and arranged to engage with the cam roller 

5. When the cam roller is in its first position and 
Would be disengaged from the cam roller when 
the can roller is in its second position, a rod 
having its axis parallel with said valve rod, 
mounting means arranged to hold said rod with 

10 its axis parallel to the valve rod and longitudi 
nally movable, a lug carried by the rod defining a 

. . first cam surface adapted to engage with the 
cam roller and move the cam roller from its 
first to its second position as the rod is moved 

15 in a first direction, a second lug mounted on the 
rod defining the second cam surface adapted to en 
gage with the cam roller and move it from its 

3:first to its second position as the rod is moved 
in a second direction, a lever arm pivoted to the 

90 engine frame and arranged to cooperate with the 
piston rod to move therewith as the piston rod 
moves in a first direction, a linkage connected 
to said lever arm arranged to compress the first 

a Spring and to move the first cam surface as the 
2s. piston rod moves in its first direction, a second 

lever arm pivoted to the engine frame, a linkage 
connected with said second lever arm and ar 
ranged to compress the second spring and move 
the second cam surface from its first to its second 

so position as the piston rod moves in the second 
direction. 
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