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2!o (,Z, 7t.7,07)?, Zt: 71), t? (207), Ce7°7): 
Beit known that I, PHILIP B. LASKEY, a citi 

Zen of the United States, and a resident of 
Marblehead, county of Essex, State of Mas 
Sachusetts, have invented an Improvement in 
Motors, of which the following description, in 
connection with the accompanying drawings, 
is a Specification, like characters on the draw 
ings representing like parts. 

This invention relates to motors wherein a 
motive fluid under pressure is used, and es 
pecially to the valve and the actuating mech 
anism which operates the same to control the 
supply of motive fluid to the motor. 
The motor used may be of any ordinary 

type, and the valve-actuating mechanism com 
prises a spring-controlled actuator, which is 
normally inactive, but which is rendered ac 
tive periodically by mechanism operated by 
the motor, the actuator when active operat 
ing to shift the valve and change the direc 
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tion of flow of the motive fluid. The actua 
tor I preferably employ comprises an actuat 
ing-lever pivoted to a suitable fixed support 
and having thereon a double cam-surface, 
preferably of substantially V shape. The 
valve, which is a puppet-valve, has pivotally 
connected to its stem an operating - lever 
adapted to engage the cann-surface on the ac 
tuating-lever. The operating-lever is loosely 
connected to a reciprocating part of the mo 
tor in such a way that when the reciprocating 
member approaches the end of its stroke the 
operating-lever is turned about its pivot on 
the valve-stem against the action of the cam 
on the actuating-lever. This movement of 
the operating-lever operates both to hold the 
puppet-valve to its seat and to store up en 
ergy in the spring of the actuator. Just as 
the point of engagement between the operat 
ing-lever and actuating-lever passes the point 
or rise of the cam the opposite end of said 
operating-ever engages a fixed stop, thus lim 
iting the turning movement of the operating 
ever with reference to the valve-stem. The 
spring controlling the cam-lever or actuat 
ing-lever, which has been put under tension 
during the above operation, pulls the cam 
level to its normal position, and thereby turns 
the operating-lever about the fixed stop as a 
fulcrum, thus shifting the valve. The oper 
ating mechanism is so constructed that dur 

ing the return movement of the reciprocating 
member the same operation is repeated. It 
will thus be seen that the reciprocating mem 
ber does not operate to positively shift the 
gize, so to speak, or render active the spring 
controlled actuator, which when thus “ener 

therefore will be positively shifted, even 
though the motor should stop immediately af 
ter the actuating mechanism has been ren 
dered operative, and it will be impossible to 

not be instantly started. 

and changing of the direction of the motive 
fluid cause the same to hammer or pound, 
and to obviate this I prefer to employ in con 
nection with my mechanism a throttle de 
vice which is automatically operated by the 
valve - actuating mechanism to throttle the 
supply of motive fluid just as the valve shifts. 
My device is found to be especially useful 

as a motor for operating the bellows of pipe 
organs, although it will be understood that 
the device may be put to a great variety of 
t:SCS. 

Figure 1 is a vertical longitudinal section 
of my apparatus. Fig. 2 is a front elevation 

valve, but that it merely operates to ener 

gized operates to shift the valve. The valve 

stop the motor in such a position that it can 
Where water is used as the motive fluid, it 

is found that the sudden shifting of the valve 
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thereof, showing the valve and supply-pipe 
in section. Fig. 3 is a diagram showing the 
operation of the throttle device. Figs. 4, 5, 
and 6 are views showing different positions 
of the valve-actuating mechanism. Fig. 7 is 
a section on the line ææ, "Fig. 1. Fig. S is a 
section of the cushioning-counterweight used 
in connection with the valve, and Fig. 9 is a 
detail hereinafter referred to. 
The motor may be of any ordinary con 

as illustrating one convenient and practical 
type of motor I have shown the same as com 
prising the reciprocating plunger or piston 3, 
the ends of which are contained in the cylin 
ders or casings 4 and 5, respectively, the cas 
ing 5 being supported on a suitable base 6, 
on which the motor is mounted. The cylin 
ders 4 and 5 are provided with suitable pack 
ing means 7, surrounding the plunger, to form 
a tight joint therewith, as is usual in this 

| class of devices. The cylinder 4 may be sup 

struction, either rotary or reciprocating, and 
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base 6 being necessary to accommodate the 
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ertures 14', in any one of which the 

2 

ported in any suitable way, and I have herein 
illustrated the same as connected to the cyl 
inder 5 by means of suitable tie-rods S. Each 
side of the piston has connected thereto cen 
trally thereof by any suitable means, as a 
pin lil, an arm 9, which is pivoted at one end 
to a rocking support or standard 10, the other 
end thereof being connected to a pitman 11, 
which in turn will be connected to the device 
to be operated. The support 10 is mounted 
on a base 10', which is pivoted to the base 6 
of the motor by means of a pin 6º, such piv 
otal connection between the standard and 

slight lateral movement of the pivotal end of 
the arms 9. • 

It will be obvious that by admitting the 
motive fluid alternately to the cylinder 4 and 
to the chamber 15, which communicates with 
the cylinder 5, the piston 3 will be recipro 
cated, and such motion will be communicated 
to the device to be operated through the os 
cillating arms 9. This type of motor has 
many advantages over the ordinary engine, 
for the length of the stroke of the end of the 
arms 9 is much greater than the stroke of the 
piston, and the only packing necessary is 
around the plunger. The device, too, is more 
compact than when the pitman is connected 
to the end of a piston-rod, as is the ordinary 
construction. - 

If it is desired to vary the effective stroke 
of the piston-that is, the stroke of the free 
end of the arms 9-I may adjust the support 
10, which is pivoted to the base 6 and to which 
the arms 9 are pivoted, toward and from the 
piston, the base 6 being provided with series 
of holes 100 for this purpose. As the support 
10 is adjusted toward or from the cylinder 
the point of connection between the arms and 
the piston 3 must be varied, and I therefore 
provide each of the arms with a series of ap 

pin l4 
may be placed. The valve mechanism for thus 
alternately admitting the motive fluid to the 
cylinders 4 and 5 and exhausting it there from 
will now be described. The valve-casing is 
designated by 16, and it comprises the cen 
tral chamber 17, which is connected through 
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the inlet 18 to the supply-pipe 19. The inlet 
chamber 17 communicates through the oppo 
sitely-disposed valve-seats 2021 with supple 
mental chambers 23 22, the chamber 22 com 
municating through the port 24 with the cham 
ber 15 and the supplemental chamber 23 com 
municating with the pipe 27, which extends 
upwardly and into the cylinder 4. The sup 
plemental chamber 22 has also a communica 
tion through the apertured valve-seat 2S with 
an exhaust-chamber 29 in the base 6 of the 
motor, which chamber is connected to a suit 
able exhaust-pipe 30. The upper supplemen 
tal chamber 23 communicates through the 
apertured valve-seat 31 with the chamber 32, 
which is in communication with the exhaust 
chamber 29 by the pipe 33. The valve is of the 
puppet type and is in the nature of a double 
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globe-valve, it comprising the valve-stem hav 
ing the valve-sections a b c d, which are adapt 
ed to fit the valve-seats 31, 20, 21, and 2S, re 
spectively, the said valve-sections being so 
positioned on the stem that when the Valve 
section c is closed the valve-section a will also 
be closed, while the valve-sections b and d 
will be open, and when the valve-sections b. 

7 ? 

75. 
and dare closed the valve-sections a, and c are 
open. These valve-sections are mounted upon 
a reciprocating stem 35, which passes through 
a suitable stuffing-box 36 in the upper end of 
the valve-casing and is connected to the 
valve-actuating mechanism hereinafter de 
scribed. Preferably the oppositely-disposed 
valve-sections at and b will be integral with 
each other and will be screwed upon the rod 
37, and the oppositely-disposed valve-sections 
c and d will also be integral with each other 
and will be screwed upon the opposite end of 
the rod 37, the valve-section d having the 

85 

stem 3S, which passes through a suitable 
guide in the valve-seat 28. w 
The valve-seats 31, 20, 21, and 28 will 

preferably all be made adjustable in the 
valve-casing, so that they can be adjusted to 
compensate for wear and so that the valve 
sections (t, and c or l) and d will always seat 
together. 

go 

95 
The valve which I have herein described 

and shown is, it will be seen, a balanced pup 
pet-valve-that is, the pressure in the cham 
ber 17 bears equally against the valve-sec 
tions b and c, so that the pressure om the 
valve is balanced and the valve may be 
moved with comparative ease, regardless of 
the amount of pressure of the motive fluid. 
With the valve in the position illustrated 

in Fig. 1 it will be seen that the motive fluid 
??5 . 

from the chamber 17 passes through the open 
valve-section l to the supplemental chamber 
23, from whence it passes by pipe 27 to the 
cylinder 4, thus forcing the piston 3 down 
ward, while the supplemental chamber 22 is 
in communication with the exhaust-chamber 
29 and the motive fluid in the cylinder 5 will 
be exhausted. The arrows in Figs. 1 and 2 
indicate the direction in which the motive 
fluid is flowing at this point, and also the 
direction of movement of the parts. When 

II5. 

the valve is reversed, so that the valve-sec 
tions b and d are seated, the motive fluid will 
be admitted from the central chamber 17 to 
the cylinder 5 and exhausted from the cylin 
der 4 through the pipe 27 and valve-section a 
to the exhaust-chamber 29. 

2 or 

The globe type of valve above described is 
preferable in many ways to a slide or piston 
valve, for in addition to its being a balanced 

I 25 

valve, so that it may be moved easily, regard 
less of the pressure of the motive fluid, the 
shape of the valve is such that it cannot easily 
stick to its seat. The slightest movement of 
the valve unseats it, and a comparatively 
short stroke thereof completely opens it. 
Moreover, should wear occur the similarly 
disposed valve-sections, as C. and c or b and 
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(l, may readily be ground to fit their seats. 
It will also be noted that the stem 35 of the 
valve device passes through the exhaust 
chamber and through a stuffing - box, and 
since the pressure in the exhaust-chamber is 
very much less than the pressure of the sup 
ply of motive fluid it is unnecessary to pack 
the valve-stem very tightly, thus doing away 
with the friction caused by such a packing 
as would be necessary where the pressure is 
high. 
The valve-actuating mechanism comprises 

a normally inactive actuator, which is ren 
dered active when the piston 3 or the oscil 
lating arm 9 approaches the end of its stroke, 
said actuator when active operating to quickly 
shift the valve from one extreme position to 
the other. One form of actuator is herein 
illustrated, it comprising an actuating-lever 
40, pivoted, as at 41, to a suitable fixed Sup 
port, preferably the valve-casing, and having 
thereon a double cam 42, preferably substan 
tially V-shaped, the free end of said lever be 
ing connected to a suitable spring-controller. 
In this embodiment of my invention I have 
illustrated the spring-controller as including 
a convolute spring, said spri?g being Sus 
tained in a suitable casing 50, carried by a 
bracket 51, supported in any suitable way on 
the valve-casing, said bracket having the up 
right arm 52, to which the spring-casing 50 is 
attached. Any other suitable form of spring 
may be used instead of the one illustrated 
without in any way departing from the spirit 
of my invention. One end of the spring may 
be attached at one end to a fixed support 52, 
and the other end of said spring may have a 
pin projecting therefrom through a slot 53 in 
the casing and connected to a link 54, which 
in turn is pivoted to the free end of the ac 
tlator or cam-lever 40. 
of the valve-stem 35 has pivoted thereto an 
operating-lever 55, said lever preferably pass 
ing through a slot in the cam-lever 40, as 
shown in Fig. 7, and being provided with a 
roll or projection 56, which engages the sur 
face of the cam 42. The free end of the e 
ver 55 has pivoted thereto a rod 57, carrying 
the adjustable stop-collars 58, which are pref 
erably in the form of nuts threaded upon the 
rod. An actuating-rod 60 has a lug 61 pro 
jecting therefrom, through which the rod 57 
slidably passes, the said lug playing between 
the adjustable stop - collars 58. The upper 
end of the actuating-rod 60 slidably passes 
through a cross-piece 62, connected to the two 
arms 9, and the upper end of the said rod has 
the adjustable stop - collar 63 thereon, and 
preferably a lower adjustable stop-collar 63 
will be used adjacent the lug 61. 
Assuming the parts to be in the position 

shown in Fig. 1, in which position the piston 
3 is just beginning its downstroke, it will be 
seen that the rod 60 and the valve-actuating 
device will remain in the position shown un 
til the arms 9 have been depressed, so that 
the cross-piece 62 strikes the stop-collar 63. 

3. 

When this occurs, the rod 60 is carried down 
with the arms 9 until the lug 61 strikes the 
lower stop-collar 58 on the rod 57, when the 
said rod is depressed, thus turning the oper 
ating-lever 55 about its pivot 72 on the valve 
stem 35. The turning of the lever 55 about 
its pivot operates to force the cam-lever 40 to 
the left, as shown in Fig. 4, thus putting the 
spring-controller under tension, as will be ob 
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vious, and since the point of engagement of 
the operating-lever with the cam on the cam 
lever 40 is between the point where pressure 
is applied to the operating-lever and its full 
crum 72 it will be obvious that the power ex 
erted in forcing the cam-lever to the left, as 
in Fig. 4, will operate to hold the valve-sec 
tions at and c tightly to their seats and pre 
vent the valve-stem from having any down 
ward movement. Just as the roll 56 passes 
the point of the cam 42, which position of the 
parts is illustrated in Fig. 5, the head 70 at 
the opposite end of the lever 55 strikes a fixed 
stop, (shown in the nature of a roll 71,) thus 
limiting the turning movement of the oper 
ating-lever about its pivot 72. At this point 

85 

the tension on the spring-controller is suffi 
cient to force the cam-lever 40 to the right, 
when the lower portion of the V-shaped cam, 
engaging the roll 56, operates to turn the le 
ver 55 about the stop 71 as a fulcrum, thereby 
moving the valve-stem downward and revers 
ing the position of the valve. 
The construction and disposition of the 

parts are such that if for any reason the valve 
should stick to its seat it is positively forced 
therefrom by the motor. 
The arms 9 operate to positively turn the 

lever 55 about its pivot 72 until the head 70 
strikes the stop 71, as above described, at . 
which position of the lever the roll 56 has just 

The projecting end passed the point or rise of the cam 42. If the 
pressure of the motive fluid is comparatively 
low, the spring-controller will be sufficient to 
shift the valve. If, however, the pressure of 
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the motive fluid is very great or... if the valve. 
should stick to its seat for any reason, so that 
the tension on the spring-controller is insuffi 
cient to start the valve, the positive move 
ment of the º rod 60. will positively "start the 
valve from its seat through the rod 57 and 
lever 55. As soon as the valve is once started 
from its seat the spring-controller is sufficient 
to shift it. 

42 operating against the operating-lever 55 
and that the positive movement of the rod 
60 only operates to energize the spring-con 
troller, and under certain conditions to start 
the valve from its seat. 
spring is sufficient to throw the valve quickly 
to its seat, and the rod 57 will therefore move 
ahead of the rod 60, as shown in Fig. 6. 
As soon as the valve is reversed the piston 3 
begins its movement in the opposite direc 
tion, and the same operation is repeated when 
the arms 9 are raised sufficiently to engage 
the upper stop-collar 63 and the rod 60, ex 

It will thus be seen that the move 
ment given to the valve is caused by the cam. 

The tension of the 
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cept that in this instance the upward move 
ment of the said arms causes the lug 61 to en 
gage the upper stop-collar 58 when the oper 
ating-lever 55 will be turned about its pivot 
72 until the roll 56 passes over the rise of the 
cam, when the Spring-controller will operate 
to quickly raise the valve to the position 
shown in Fig. 1. The upper end of the valve 
stem is shown as being guided in an arm 75, 
fast on the bracket 51, and in order that the 
valves may seat perfectly I prefer to provide 
the stem 35 of the valve with a loose joint, 
(shown at 76,) so that the valves may have a 
lateral movement in any direction relative to 
that part of the valve -stem which passes 
through the stuffing-box. 

In order that the valve device may work 
easily, I prefer to counterbalance the same, 
this being advisable where the valves stand 
in a vertical position, as in this embodiment 
of my invention, and to prevent the valves 
from coming to their seats too suddenly I pref 
erably provide a cushioning device in the 
form of a dash-pot. 

Referring to Fig. 8, 80 is a suitable casing 
supported above the valve-casing at one side 
thereof and which contains a counterweight 
81 in the nature of a piston, the said coun 
terweight having pivoted thereto a lever 82, 
passing through a slot in the casing 80 and 
being fulcrumed upon an arm 83, carried by 
the bracket 51, as shown in Fig. 9, the oppo 
site end of the arm being connected to the 
upper end of the valve-stem by means of a 
link 84. Either end of the weight S1 will 
preferably be provided with suitable pack 
ing 85, and the ends of the casing are pro 
vided with outlets S6, into which are screwed 
plugs or screws 87, said screws having tapering 
slots or cut-awayportions, (not shown,) where 
by by adjusting the screws the said outlets 
may be more or less closed. The weight 81 
is just sufficient to counterbalance the weight 
of the valves and valve-stem, and as the 
valves are operated by the means above de 
scribed the counterweight will be vibrated in 
its casing; but the throttle-ports 86 will pre 
vent any sudden movement of the valves and 
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cause the same to come to their seats easily. 
When water is used for the motive fluid, it 

is very desirable to gradually throttle the sup 
ply of water to the valve mechanism just 
when the valves are being reversed, for oth 
erwise the sudden changing of direction of 
the stream of water is liable to cause ham 
mering. I have provided an automatic throt 
tle device which operates to practically shut 
off the supply of motive fluid just as the 

?? 
valves are being reversed, such throttle de 
vice being operated by the valve-operating 
mechanism. - 

Referring to Fig. 2, the throttle device is 
shown as a valve 90 of ordinary construction, 
the stem of which is pivotally connected to 
the rocking member 91, said member bear 
ing on the two supports 92 92' either side of 
the valve-stem. One end of the rocking mem 

eration is repeated when the arms 9 reach the 
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ber is pivotally connected to the lower end of 
the actuating-rod 60, (see Fig. 1) and pref 
erably said rod will be provided with a head 
93, playing in a suitable guide 94. 
The diagram in Fig. 3 illustrates the oper 

ation of the throttle device, and in full lines. 
is shown the normal position of the valve that 

75 is open. When the arms 9 reach the position 
shown by the full line m, Fig. 3, the cross 
piece 62 engages the lower stop-collar 63, 
thus moving the actuating-rod 60 downward, 
and thereby rocking the rocking member 91. 
into the dotted-line position m', Fig. 3. As this 
occurs the rocking member 91 fulcrums about 
the stop or support 92', thereby raising the 
valve-stem and substantially closing the valve' 
to practically shut off the supply of motive 
fluid. The dotted-line position m shows the 
position of the arms 9 at this point. 

Preferably the device will be so constructed 
that the valve will not entirely close, but will 
allow sufficient water to pass therethrough to . 
operate the motor. After the valve has been 
reversed and the piston starts on its return 
stroke the pressure of the water will operate 
to fully open the throttle-valve, leaving it in 
the full-line position, Fig. 3. The same op 

upper' limit of their stroke, for when they 
95 

reach the full-line position o the cross-piece 
62 engages the upper stop-collar 63 and raises . 
said rod, turning the rocking member about 
the stop or fulcrum 92 into the dotted-line po 
sition na', thereby again throttling the sup 
ply of fluid by substantially closing the valve 
90. The upper dotted-line position p repre 

CO 

sents the extreme upper position of the arms 9. 
It will thus be seen that my automatic throt 
tling device operates only as the valve is 
about to be reversed, and because the pres 
sure of the motive fluid is cut down at this 
point the valve will work easier, and there is 
no hammering or pounding due to the sud 
den change of direction of the motive fluid. 

IoS 
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While my motor is capable of a variety of h 
uses, yet I have found it especially valuable 
in operating the bellows of a pipe-organ, an 
aeolian, or a pianola or like instrument, for I I5 
the valve device is of such a construction . 
that the motor will start up regardless of the 
position of the parts. When used as a motor 
for working the bellows of an organ, I will 
preferably provide a suitable device con 
nected to the bellows, which will operate the 
throttle-valve 90 when the bellows are full, 
so that so long as the bellows remain full the 
supply of motive fluid to the motor is nearly 
shut off. I also wish it understood that my 
particular valve and its operating mechanism 
may be used in connection with any other 
form of motor, if desired. 

Having fully described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is- M 
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1. A motor, a valve for admitting the motive 

fluid thereto, a normally inoperative actuator 
for said valve, a valve-operating lever piv 
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oted to the valve-stem and engaging said operating to complete the stroke of the lever, 
actuator, means operated by the motor to posi 
tively turn said lever about its pivot, a stop 
to limit such positive. turning movement of 
the lever, said positive turning movement of 
the lever operating to store up energy in the 
actuator and said lever being then operated 
on by the actuator to shift the valve. 

2. A motor, a valve for admitting motive 
fluid thereto, an actuator for said valve in 
cluding a normally inactive cam, a lever piv 
oted to the valve-stem and engaging said cam, 
means operated by the motor to positively turn 
said lever about its pivot, and a stop to limit 
such positive turning movement, the lever 
during such positive turning movement oper 
ating to render the cam active, and said cam 
when active engaging the lever and actuat 
ing the valves. 

3. A motor, a puppet-valve for admitting 
the motive fluid thereto, a normally inoper 
ative actuator for said valve, a valve-operat 
ing lever pivoted to the valve-stem, means 
operated by the motor to operate said lever, 
said lever operating through the first portion 
of its stroke to store up energy in said actu 
ator and to hold the valve firmly to its seat, 
and being operated upon by the actuator dur 
ing the latter portion of its stroke to shift the 
valye. 

4. A motor, a puppet-valve for admitting 
motive fluid thereto, an actuator for said 
valve including a normally inactive actuat 
ing-cam, a lever pivoted to the valve-stem, 
and means connected to said lever and oper 
ated by the motor to render said cam active, 
said lever operating to hold the valve to its 
seat while the cam is being rendered active 
and said cam when active engaging the lever 
and actuating the valve-stem. . 

5. In a valve - operating mechanism, a 
spring-controlled cam-lever having a double 
cam-surface thereon, an operating-lever piv 
otally connected to the valve-stem, and en 
gaging said cam-Surface, means to turn Said 
operating-lever about its pivotal point against 
the action of the cam-lever, said lever during 
such turning motion operating to hold the 
valve to its seat, and said cam-lever after the 
operating-lever has passed its rise giving to 
the same a movement to shift the valve. 

6. In a puppet-valve-operating mechanism, 
a, Valve, a yieldingly-supported cam, an op 
erating-lever connected to the valve and en 
gaging said cam, means to positively operate 
one of said parts until the point of engage 
ment between the lever and the campasses 
the rise thereof, the lever during such posi 
tive movement operating to hold the valve to 
its seat and the cam then operating against 
the lever to shift the valve. 

7. In a puppet-valve-operating mechanism, 
a valve, a yieldingly-supported cam, an Oper 
ating-lever connected to the valve-stem, and 
engaging said cam, means to positively turn 
said lever until its point of engagement with 
the cam passes the rise thereof, the cam then 

and shift the valve, said lever during its ini 
tial turning movement operating to hold the 
valve to its seat. • 

S. In a valve-operating mechanism, a valve, 
a yieldingly-supported cam, an operating-le 
ver pivoted to the valve-stem and engaging 
the cam, means to positively turn said lever 
and a stop to arrest the turning movement of 
said lever about its pivot as the point of en 
gagement between said lever and the cam 
passes the rise of the cam, whereby said cam 
operates to move the lever about the stop as 
a fulcrum and thus shift the valve. 

9. In a valve-operating mechanism, a valve, 
a spring-controlled actuating-lever having a 
cam thereon, an operating-lever pivoted to 
the valve-stem to engage the cam, means to 
positively turn said lever, and a stop to ar 
rest the turning movement thereof as the 

5. 
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point of engagement between the lever and 
cam passes the rise of the cam, whereby said 
cam operates to move the lever about the stop 
as a fulcrum, and thus shift the valve. 

10. In a valve-operating mechanism, a valve, 
a yieldingly-supported cam, an operating-le 
Ver pivoted to the valve-stem and engaging 
said cam one side of the fulcrum thereof, 
means to positively turn the operating-lever 
about its fulcrum, a stop adapted to engage 
the opposite end of the lever as the point of 
engagement with the cam passes the rise 
thereof, whereby the yielding cam operates 
to turn the lever about the stop as a fulcrum 
and thus shift the valve. - 
11. In a valve-operating mechanism, a valve, 

a spring-controlled actuating-lever having a 
double cam thereon, an operating-lever piv 
oted to the valve-stem, one arm of said lever 
engaging said cam-surface, means to turn 
said lever about its fulcrum, a stop adapted 
to engage the other arm of said lever just as 
the point of engagement between the lever 
and the cam passes the rise of the cam, the 
lever-operating mechanism operating to posi 
tively lift the valve from its seat and the 
spring-controlled cam-lever operating to turn 
the operating-lever about the stop as a full 
crum and thus shift the valve. 
12. In a valve-operating mechanism, a valve, 

90 
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a spring-controlled actuating-lever pivoted to 
a stationary support and having a substan 
tially V-shaped cam-surface thereon, an oper 
ating-lever pivoted to the valve-stem and en 
gaging the said cam-surface, a stop to limit 
the turning movement of the operating-lever 
about its pivotal point in either direction just 
as it passes the point of the cam, whereby the 
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actuating-lever operates to turn the operat 
ing-lever about the stop as a fulcrum and thus 
shift the valve in either direction. 

13. A motor including a reciprocating mem 
ber, a valve for admitting motive fluid there 
to, a spring-controlled cam-lever pivoted to 
a stationary support and having a Substan 
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tially V-shaped cam-surface thereon, an oper 
ating-lever pivoted to the valve-stem and en 
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gaging said cam-surface, means connected to 
the reciprocating member of the motor to turn 
said lever about its pivotal point against the 
action of the cam-lever, a stop to limit the 
turning movement of the operating - lever 
about its pivotal point in either direction just 
as it passes the point of said cam, whereby 
the cam-lever operates to turn the operating 
lever about the stop as a fulcrum, and thus 
shift the valve in either direction. 

14. A motor including a cylinder and a re 
ciprocating piston therein, a valve to alter 
nately admit motive fluid to opposite sides of 
the piston, a spring-controlled cam-lever hav 
ing º a substantially V-shaped cam-surface 
thereon, and an operating-lever pivoted to 
the valve-stem and engaging said cam-surface, 
means operated by the piston to turn the 
lever about its pivotal point, and a stop to 
limit the movement of the operating-lever 
relative to the valve-stem just as the point 
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of engagement between said lever and cam 
surface passes the point of rise of the cam, 
Whereby tile cam operates to turn the lever 
about the stop as a fulcrum and thus shift 
the valve. 

15. A motor, a balanced puppet-valvedevice 
for admitting the motive fluid thereto, an ac 
tulator for said valve including a normally 
inactive actuating - cam, a lever pivoted to 
the valve-stem, and means connected to said 
lever and operated by the motor to render 
said cam active, said means also operating to 
hold the valve to its seat until the cam is ren 
(dered active and said cam when active en 
gaging the lever and shifting the valve device. 

Il G. Il a valve-operating mechanism, a bal 
aucett reciprocating valve, a yieldingly-sup 
ported calm, an operating-lever pivoted to the 
Valve-stein and engaging the cam, means to 
positively turn said lever, and a stop to arrest 
the turning movement of the lever relative 
to the valve-stem as the point of engagement 
between said lever and the cam passes the 
rise of Said cam, whereby said cam operates 
to turn the lever about the stop as a fulcrum 
and thus shift the valve. 

17. In a valve mechanism, a globe-valve, 
lineans to move the same toward and from its 
seat, and a cushioning-counterweight con 
llected to the valve-stem and operating to re 
tard the action of the valve in both directions, 
said counterweight having approximately the 
Same weight as the waives. 

18. In a valve mechanism, a globe-valve, 
lileans to move the same toward and from its 
Seat, a casing, a piston in said casing and 
connected to said valve, said piston having 
Substantially the same weight as the valve 
and Serving as a counterweight therefor, and 
means to retard the movement of the piston 
in both directions, whereby the movement of 
the valve is cushioned. 

19. In a valve mechanism, a globe-valve, 
means to move the same to and from its seat, 
a lever pivoted to the valve-stem, a counter 
Weight connected to said lever and inclosed 

702,972 

in a casing, and means to retard the move 
ment of said counterweight in said casing in 
both directions, said counter Weight having 
approximately the same weight as the valve. 

20. A motor including a reciprocating pis 
ton, valve mechanism to admit motive fluid 
alternately to opposite sides of said piston, a 
single throttle-valve in the supply-pipe, and 
automatic mechanism to substantially close 
the same when the piston reaches each end 
of its stroke, said valve being automatically 
opened by the pressure of the motive fluid. 

21. A motor including a reciprocating pis 
ton, a valve to admit motive fluid alternately 
to opposite sides thereof, a throttle-valve in 
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the supply-pipe, a rocking lever to which 
said throttle-valve is attached, said lever hav 
ing a fulcrum each side its point of attach 
ment to said valve, and means operated by 
said piston as it reaches each end of its stroke 
to rock said lever whereby the throttle-valve 
is substantially closed. 

22. A motor including a reciprocating pis 
ton, a valve to admit motive fluid alternately 
to opposite sides thereof, a throttle-valve in 
the supply-pipe, a rocking lever to which 
said throttle-valveis attached, said lever hav 
ing a fulcrum each side of its point of attach 
ment with the throttle-valve, and means op 
erated by said piston when it reaches one end 
of its stroke to rock said lever about one full 
crum, and when it reaches the other end of its 
stroke to rock said lever about the other full 
crum, said lever in such rocking movement 
operating to substantially close the throttle 
valve and said valve being automatically 
opened by the pressure of the motive fluid 
as the piston begins each return stroke. 

23. In a motor, a reciprocating piston, a 
valve to supply motive fluid to said motor, 
valve-operating mechanism, a puppet throttle 
valve in the supply-pipe, and means actuated 
by the piston as it reaches each end of its 
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stroke to move said throttle-valve toward its 
seat to substantially close the same, the clos 
ing movement of the throttle-valve being al 
Ways in the same direction regardless of the 
direction of movement of the piston. 

24. A motor including a reciprocating pis 
ton, a valve to supply motive fluid to said 
motor, Valve-operating mechanism rendered 
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active when the piston reaches a predeter 
mined point in its stroke in either direction, 
a puppet throttle-valve in the supply-pipe of 
the motor, and means operated by the valve 
Operating mechanism to substantially close 
the throttle-valve for an interval of time 
when the piston reaches each end of its stroke, 
said Valve being opened by the pressure of 
the motive fluid. - 

25. A motor, including a reciprocating pis 
ton, a valve to supply motive fluid to said 
notor, Valve-operating mechanism, a recipro 
cating throttle-valve in the supply-pipe, and 
a rocking member connected to the stem of 
Said throttle-valve and actuated by the pis 
ton as it reaches each end of its stroke to 
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move said throttle-valve toward its seat to 
substantially close the same, the closing move 
ment of the throttle-valve being always in 
the same direction, regardless of the direction 
of movement of the piston. 

26. In a motor, two oppositely-disposed cyl 
inders, a reciprocating piston at its ends in 
closed in said cylinders, an arm adjustably 
connected intermediate its ends to the cen 
tral portion of the piston, and an adjustable 
support to which one end of said arm is piv 

oted, the other end of said arm being con 
nected to the mechanism to be operated, the 
construction being such that the length of the 
stroke of the arm may be adjusted. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

PHILIP B. LASKEY. 
Witnesses: 

GEO. W. GREGORY, 
TOUIS C. SMITH. 
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