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~UNITED STATES PATENT OFFICE.

MEDOREM WILLIAM GREER, OF CHICAGO, TLLINOIS, ASSIGNOR TO THE
UNDER-FEED STOKER CO. OF AMERICA, OF CHICAGO, ILLINOIS. A COR.

PORATION OF NEW JERSEY.

CONTROLLING MECHANISM FOR STEAM-CYLINDERS,

SPECIFICATION forning part of Letters Patent No. 789,273, dated May 9, 1905.

Application filed November 13, 1002, Serial No, 131,146,

Lo all whom it may concern:

Be 1t known that I, MEDOREM WiLLiam
(AREER, a citizen of the United States, resid-

ing at Chicago, in the county of Cook and

5 State ot Illinois, have invented a certain new
and useful Improvement in Controlling Mech-
anism for Steam-Cylinders, of which the fol-
lowing is a full, clear, concise, and exact de-
scription, reference being had to the accom-

1o panying drawings, forming a part of this
specification. ' -

My invention relates to means for produc-

-1ng intermittent motion—such, for instance,
as the intermittent reciprocation of parts con-
15 trolled by a fluid-eylinder.

My invention is peculiarly adapted for ap-
plication to automatic stoking mechanism,and
especially to so-called ‘‘underfeed -stokers.”
I shall therefore deseribe my invention as ap-

20 plied to underfeed-stokers. One well-known
type of underfeed-stoker feeds coal or other
fuel to be burned into the lower part of a
tuel-retort. Coal is placed in a eylinder con-
nected with the lower part of the retort, where-

25 upon a plunger forces the coal through the
cylinder into the retort. This plunger is de-
sirably operated by a piston-rod connected
with a piston adapted to reciprocate in a flnid-
cylinder—such, for instance, as a steam-cyl-

30 inder. == |

In order that the supply of fuel to the fur-
nace may be regulated and controlled, it is

desirable that the rate of reciprocation of the

plunger be variable. If the valving mechan-

35 1smot thefluid-cylinder be controlled by hand,

then the fireman may cause an injection of a

charge of fuel into the retort whenever in his

judgment it is deemed necessary; but where

a large number of stokers are applied to a

40 battery of boilers it requires a considerable

amount of attention in order to properly oper-

ate and control all the fuel-charging mechan-

1sm. It has therefore been found desirable to

provide means whereby the actuation of the

45 plungers is made automatic, a charge of fuel

~ being thereby injected at predetermined in-
tervals.

b

- The particular object of my invention is to
provide automatic means for the control and
regulation of such charging mechanism. Tt 50
1s a- well-known fact that a steam-cylinder op-
erates at 1ts highest efficiency when the ports

controlling the admission of steam thereto

are quickly opened and quickly closed. svhere-
by a so-called *‘ wire-drawing ” is avoided. It

55
1s one of the desirable features of my inven-

_tion that while the period of reciprocation of

the piston may he controlled through a wide
range still the inefficient and unsatisfactory
results due to the wire-drawing are avoided.

I accomplish the objects of my 1nvention
by providing a steam-cylinder, piston, and
piston-rod adapted to actuate the charging-
plunger. = A slide-valve or other suitable
valving mechanism is provided to control the
admission of steam or other fluid under pres-
sure to the cylinder. The slide-valve is ac-
tuated by an auxiliary stéam-cylinder whose
piston-rod is provided with a second piston
adapted to reciprocate in an auxiliary cylin-
der partially filled with some viscous fluid,
such as oil. The reciprocation of this p1ston-

6o

70

rod, which controls the motion of the main

valve, can occur only when a path is provided
by which the oil may flow from one side of
the associated piston to the other side there-
of. This oil-cylinder, therefore, is provided
with a by-pass connection between the two
ends thereof. The size of the opening 1n this
connection may be varied at will. For in-
stance, I provide a pipe connection between
the two ends of the oil-cylinder, in which con-
nection there is desirably placed a regulating-
valve. By regulating the size of the by-pass
path through thisvalve itis possible to check
the motion of the controlling piston-rod to
any desired extent. Since the main valve is
designed to be effective in opening the steam-
ports only upon reaching the ends of its
stroke, 1 provide a means, hereinafter to be
more fully set forth, whereby the main steam-
ports are quickly opened when the main valve
reaches points near the ends of its stroke.
My invention will be best understood by
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reference to the accompanying drawings, in | 20 may be controlled by hand when desired.

which— | |

Figurel is a sectional view illustrating the
application of my invention to a common type
of underfeed-stoker. Fig. 2 1s a side eleva-
tion showing the details of one embodiment
of my invention. Ifig.8isaplanview thereot.
Fig. 4 is a view inside elevation, illustrating
the preferred embodiment of the principal
features of my invention, parts being shown
in central longitudinal section taken on line
4 4 of Fig. 8. Fig. 5 is a central sectional
view of the main valve and steam-ports, taken
on line 5 5 of Kig. 4.

Similar characters of reference are applied
to like parts in all of the views.

1 have shown a boiler 6 mounted 1n a suit-
able boiler-setting 7, having a fire-wall 8 and
provided with an uptake-flue 9.

At 101 have shown a retort of a well-known
type of underfeed-stoker, into which tuel to
be burned is charged at 11 through the charg-
ing-cylinder 12. A plunger 13 is actuated by
the piston-rod 14 to force fuel whichischarged
in through the hopper 15 to the cylinder 12
into the lower part of the retort 10. The
piston-rod 14 and plunger 13 are actuated
by a piston 16, adapted to reciprocate 1n a
steam-cylinder 17, a cylinder-head 18 and
stuffing -gland 19 being provided, as usual.
The admission of steam into the head end of
the cylinder causes a forward motion of the
plunger 13, whereby coal which may have
dropped from the hopper 15 into the cylinder
12 is forced into the retort 10. The admis-
sion of steam to the reverse end of the cylin-
der causes a reverse motion of the plunger,
drawing it back into position as shown 1in
Kig. 1. | |

The slide-valve controlling the admission
of steam to the cylinder 1s best illustrated in
Fig. 5, wherein a slide-valve 20 1s shown
adapted to be actuated by the valve-rod 21.
The port 22 leads to the head end of the cyl-
inder, while the port 23 leads to the plunger
end thereof. The exhaust-port 24 may be

connected with a condenser or with the at-

mosphere, as may be desired. On account
of the large lap of the slide-valve 1t will be
seen that a considerable motion of the same
18 required in order to change the live-steam
connection with the steam-cylinder— that 1s,
supposing the slide-valve, as shown 1n Fig.
5. be considered to have a motion toward the
left the port 23 will be closed, whereatter a
considerable motion of the slide-valve must
ensue before the port 22 1s opened. The
reason for this peculiar design of the slide-

“valve will be hereinafter more fully pointed

60

out.

As best illustrated in Kig. 4, the valve-rod
21 is pivotally connected at 25 with a con-
trolling-lever 26, which is pivoted at 27 and
whose motion is limited by the quadrant 28.

However, the automatic control of the main
valve is effected throughan operating-link 30,
connected with the auxiliary piston-rod 31, a
removable pin being provided at 32, whereby
the operative association between the piston-
rod 81 and the controlling-lever 26 may be
broken. Upon the auxiliary piston-rod 31
are mounted a steam-cylinder piston 33 and
the oil-cylinder piston 34. The piston-rod
31 is adapted to reciprocate when actuated by
steam-pressures in the auxiliary steam-cylin-
der 85 in a manner well understood by those
skilled in the art.

Without reference, for the time being, to

the function of the oil-cylinder 36 and its as-

sociated parts I shall describe the automatic
operation of the stoker mechanism. A rotary
valve 37 is provided, whereby live steam may
be conducted to either the port 38 or the port
39, leading to opposite ends of the cylinder 35.

! The exhaust-port 40 may connect with the at-

mosphere or a condenser, as desired.

Taking the various operating parts in posi-
tions as shown in Fig. 4, the operation of the
automatic stoking mechanism may be traced
as follows: It will be seen that the valve 20 1s

70

75

350
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at the extreme right end of its stroke, there-

by opening the port 23 to live steam under
pressure in the steam-chest41. Steam being
admitted on the left of the main piston 16, the
same is forced toward the right. Thelug 42,
projecting downwardly from the plunger 13,

1s connected by a link 43 with- the lever 44.

Thus as the plunger moves toward the right
with the piston 16 the lever 44 will be thrown
into its reverse position. The crank 45 con-
trols the rotary valve 37, the said crank being
provided with a pin 46, over which rides the
slotted end 47 of the automatic-cut-off rod 48.
As the lug 42 moves toward the right with
the plunger and main piston the automatic-
cut-off rod will be moved toward the left.

Thus when the end 49 of the slot reaches the

pin 46 the position of the valve 37 will be re-
versed upon the completion of the stroke of
the main piston. Thus steam will be admit-
ted to the right of the piston 33, while a con-
nection is established between the port 39 and
the exhaust-port 40. Upon this reversal of

‘the position of the valve 37 the piston 33 will

move to the left end of its stroke, thereby
shifting the position of the main valve 20
through the agency of thelink lever 26 and the
valve-stem 21. This movement of the valve
20 first cuts off steam from the port 23 and
then opens the same to exhaust, and upon
the completion of the stroke of the piston 33
toward the left the main valve 20 will bave
been sufficiently moved to admit steam to the
head end of the main eylinder 17. \The return
stroke of the plunger will then begin. The
automatic-cut-off rod 48 will travel from its
alternate position back toward the position

65 A handleis provided at 29, whereby the valve | shown in Fig. 4, the reversal of the position
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~of the valve 37 being accomplished toward the

ol and 52 are adjusted so as to cause a suff-
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plunger 13.

nection to the otherside of the piston.
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end of this movement of the rod 48. Thus the
mechanisin will again assume the position
shown in Fig. 4, whereat the above-described
cycle of operations may be repeated.

The cut-off rod 48 passes through a slot 50
1n the link lever 26. The adjustable lock-nuts

cient actuation of the valve 20 to cut off the
steam-supply to the main cylinder at any de-
sired point in the stroke of the main piston.
Thus as the main piston carries the lug 42
from the position shown in Fig. 4 toward the
right the antomatic-cut-off rod will be carried
toward the left until the lock-nuts 52 strike
the lever 26, thereby cutting off steam from
the port 28.  Of course it is understood that
the operation of the mechanism controlled by
the piston 33 may have been sufliciently rapid
to have previously cut off steam from the port
23, In which case the use of the more posi-
tively controlling cut-off means will not be

It will be seen that while the steam cut-off
for the main eylinder is not. entirely depend-

ent upon the operation of the piston 33 still

the admission of steam to either the port 22
or the port 23 is controlled by the motion of
the piston 33, which actuates the link lever
26, and the admission of steam to either of
the above-mentioned main ports occurs only
after the piston 33 has reached ejther one or
the other end of its stroke. Thus the main
valve, as illustrated in Fig. 4, being in posi-
tion to admit steam to the left, the main pis-

ton will complete its stroke toward the right

and there remain until the auxtliary piston

33 shall have reached a polnt near. the left-

hand end of its stroke, whereupon the posi-
tion of the valve 20 will have been sufficiently
shifted to open the admission-port 29.

One of the particular features of my pres-
ent Invention consistsin the provison of means
whereby the speed of the motion of the aux-
ihary piston 83 may be controlled S0 as to
control the rate of the reciprocation of the
One means of thus controlling
the speed of motion of the piston 33 consists
in the provision of the throttle - valve 53,
whereby the supply of steam to the auxiliary
steam-cylinder may be regulated. The other
and more dependable means for controlling
the speed of motion of the piston-rod 31 con-
sists in the provision of the piston 34, adapt-
ed to reciprocate within an oll-cylinder 54.
This cylinder 54 is provided with a by-pass-
pipe connection 55, including a regulating-
valve 56. The oil-cylinder and by-pass pipe

are partially filled with oil. In order for the |

piston 34 to reciprocate in 1ts cylinder, it is
necessary that the oil upon
cylinder flow around through the by-pass con-
There-
fore by allowing only asmall opening through
the regulating-valve 56 the flow of the oil

one side of the

3

by the ball-valve 59.

“this channel will

3

between the opposite sides of the piston 34 is
sutficiently checked to prevent a rapid move-
ment of the piston. The opening may be
made so small that the piston 34 will move
very slowly indeed. '
Since it s desirable that the forward or
charging stroke of the plunger 13 be more

rapid than the return stroke thereof, I find

1t desirable to provide the small opening 57
through the oil-piston 84. A valve-seat 58 is
provided in this opening, adapted to be closed
A cross-pin 60 is pro-
vided to prevent the escape of the ball from
the valve-chamber. Thus the motion of the
piston 34 toward the left may be much more
rapld than its stroke toward the right, be-

cause upon the motion toward the left the

ball-valve is unseated to allow an opening for
oil to flow through the piston between the
opposite sides thereof. As the piston moves
toward the right, however, the ball-valve 1S
seated, thereby closing the passage of oil
through the opening 57 in the piston. Thus
after the main piston has forced a charge of
fuel into the retort it retains its forward po-
sition for a considerable length of time until
the auxiliary pistons have moved to the right-
hand end of their stroke, when the valve 90
is actuated to admit steam to the left-hand
end of the main cylinder; whereupon the
plunger is withdrawn from the rvetort to re-
ceive a fresh charge of fuel. The succeeding
forward stroke of the main piston and plunger
ensues shortly thereafter upon the more rapid
movement ot the auxiliary pistons toward the
left. . -
T'he rate of the motion of the auxiliary pis-
tons and piston-rod toward the right may be
regulated to a nicety by means of the regulat-
ing-valve 56, which may be entirely closed,
whereby the motion of the piston 34 is very
slow, indeed,
leakage of oil
the piston.
~ Wire-drawing would ensue if the main port
23 were opened very slowly. as would be. the
case when actuated by the slow motion of the
auxiliary pistons toward the right.  Inorder

through the closed ball-valve in

to prevent this extremely slow motion at the

time of opening the port 23, a short channe]
61 1s provided in the wall of the oll-cylinder
o4, this channel extending along one side of
the cylinder te
left of the piston 34 when at its extreme right-
hand-end position. It will be seen that as the
piston 84 nears the right-hand end of jts strolke

of considerable size around the said piston.
Thus when the piston reaches this polnt near

the end of itsstroke it will receive compara-

tively rapid motion, due to the large by-pass
connectlon afforded between the opposite sides
thereof. This rapid motion of the piston 31
causes a rapid opening of the port 23. A

~similar channel may or may not be provided,

on account of the very slight.

to a point a slight distance to the
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30

as desired, at the left-hand end of the cylin-
der, depending somewhat upon the size of the
opening 57 through the piston. This opening
57 may be large enough to permit a sufil-
ciently rapid movement of the piston 31 to
prevent wire-drawing upon the opening of the
port 22. The lock-nuts 51 and 52, which en-
oage the lever 26, are so adjusted as to cut oft
the supply of steam to the ends of the main
eylinder at such points as to insure the efli-
cient operation of the mechanism.

The quantity of oil placed in the cylinder 54
is such as to allow suflicient clearance to per-
mit & rapid movement of the piston-rod 31,
due to the engagement of the cut-off lock-nuts
51 or 52 with the lever 26. This movement
of the piston-rod 81, due to the engagement
of the lock-nuts with the lever 26, 1s large
enough only to cut off the steam-supply from
either port 22 or 23. .

It will be seen that my invention provides
a highly-efficient and at the same time an au-
tomatic means by which the supply of fuel to
the boiler-grate may be controlled and regu-
lated through a very wide range.

It will be apparent that the actuation of the
regulating-valve 56 or the throttle-valve 53
may be manual or may be controlled by auto-

matic apparatus controlled by the boiler-pres-

sure or the position of the furnace-drafts.
The hand-lever 29 provides a means whereby

the stoker may be controlled entirely by hand,

35

40

45

55

60
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it desired, after withdrawal of the pin 32.

While my invention is particularly well
adapted for application to an underfeed-
stoker, as described, its use is not at all limited
to such application and, indeed, may well be
employed wherever a variable intermittent
motion is required, either reciprocal or ro-
tary. Thus while I have shown and particu-
larly described one embodiment of my inven-
tion I do not wish to limit myself to the pre-
cise disclosure herein set forth; but

Having described my invention, I claim as
new and desire to secure by Letters Patent—

1. Inadeviceoftheclassdescribed, the com-
bination with primary reciprocating mechan-
ism, driven by a fluid under pressure, ot sec-
ondary reciprocating mechanism adapted
when at opposite ends of its stroke to control
the admission of said Huid under pressure to
cause correspondingly -reversed strokes ot
said primary reciprocating mechanism, and
means for retarding the motion of said sec-
ondary reciprocating mechanism more at the
center of the strokes than at the ends thereof,
substantially as described. *

9. Inadeviceof the classdescribed, the com-
bination with primary reciprocating mechan-
ism. driven by a fluid under pressure, of sec-
ondary reciprocating mechanism adapted
when at opposite ends of its stroke to control
the admission of said fluid under pressure to
cause correspondingly - reversed strokes of
said primary reciprocating mechanism, and

789,273

means for retarding the motion of sald sec-
ondary reciprocating mechanism more at the
center of thie strokes than at the ends thereot,
the operative condition of said secondary re-
ciprocating mechanism belng controlled by
the position of said primary reciprocating
mechanism, substantially as described.

3. Inadevice of the classdescribed, the com-
hination with primary reciprocating mechan-
ism, driven by a fluid under pressure, of sec-
ondary reciprocating mechanism adapted
when at one end of its stroke to control the
admission of said fluid under pressure to
cause one stroke of said primary reciprocat-
ing mechanism, means for retarding the mo-
tion of said secondary reciprocating mechan-
ism. and means for rendering said retarding
means ineffective near the ends of the stroke
of said secondary reciprocating mechanism,
substantially as described.

4. Inadeviceof the classdescribed, the com-

bination with primary reciprocating mechan-

ism, driven by a fluid under pressure, of sec-
ondary reciprocating mechanism adapted
when at one end of its stroke to control the
admission of said fluid under pressure to
cause one stroke of said primary reciprocat-
ing mechanism, means for retarding the mo-
tion of said reciprocating mechanism, and
means for rendering said retarding means 1n-
offective near the ends of the stroke of said

secondary reciprocating mechanism, the op-

erative condition of said secondary recipro-

cating mechanism being controlled by the po-
sition of said primary reciprocating mechan-
ism, substantially as described.

5. Tnadeviceof the classdescribed, the com-

bination with primary reciprocating mechan-

ism, driven by a fluid under pressure, of sec-
ondary reciprocating mechanism adapted
when at opposite ends of its stroke to control
the admission of said fluid under pressure to
cause correspondingly - reversed strokes of
said primary reciprocating mechanism, means
for retarding the motion of said secondary
reciprocating mechanism, and means for ren-
dering said retarding means ineffective near

the ends of the stroke of said secondary re-

ciprocating mechanism, substantially as de-
scribed. .

6. Inadevice of the class deseribed, the com-
bination with primary reciprocating mechan-
ism, driven by a fluid under pressure, of sec-
ondary reciprocating mechanism adapted
when at opposite ends of its stroke to control
the admission of said fluid under pressure to
cause correspondingly-reversed strokes of said
primary reciprocating mechanism, means for
retarding the motion of said secondary recipro-
cating mechanism, and means for rendering
said retarding means ineffective near the ends
of the stroke of said secondary reciprocating
mechanism, the operative condition of sald
secondary reciprocating mechanism being con-
trolled by the position of sald primary re-
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ciprocating mechanism, substantially as de-

scribed. _ .
(. Inadeviceof the classdescribed, the com-
bination with primary reciprocating mechan-

1sm, driven by a fluid under pressure, of sec-

ondary reciprocating mechanism adapted

‘when at opposite ends of its stroke to control

the admission of said fluid under pressure to
cause correspondingly-reversed strokes of said
primary reciprocating mechanism, means for
retarding the motion of said secondary recip-
rocating mechanisminone direction more than
in the reverse direction, and means for render-
ing said retarding means ineffective near the
ends of the stroke of said secondary recipro-
cating mechanism, substantially as described.

8. Inadeviceof the class deseribed, the com-

bination with primary reciprocating mechan-

1sm, driven by a fluid under pressure. of sec-

ondary reciprocating mechanism adapted

when at opposite ends of its stroke to control

the admission of said fluid under pressure to

cause correspondingly-reversed strokes of said

primary reciprocating mechanism, means for

retarding the motion of said secondary recip-
rocating mechanism in one direction more than
in the reverse direction, and means for ren-

dering said retarding means ineffective near
the endsof the stroke of said secondary recip-
rocating mechanism, the operative condition

of said secondary reciprocating mechanism

being controlled by the position of said pri-
mary reciprocating mechanism, substantially

as described. -
9. Inadevice of the classd escribed, the com-

bination with a main steam-cylinder, of main
reciprocating mechanism’

~ated therewith, valving mechanism for con-

4.0

435

55

60

65 means for rendering said retarding means in- |

trolling the admission of steam to said cylin-
der, an auxiliary steam-cylinder, auxiliary

reciprocating mechanism operatively associ-
ated therewith adapted when near the ends of

its stroke to actuate said valving mechanism,

means for retarding the motion of said aux-.
thiary reciprocating mechanism, and means
for rendering said retarding means ineffective
near the ends of the stroke of said auxiliary
reciprocating mechanism, the operative con-
dition of said auxiliary reciprocating mech-

anism being controlled by the position of said
maln reciprocating mechanism, substantially
as described. T '

-10. In a device of the class desecribed. the
combination with a main steam-cylinder, of

maln reciprocating mechanism operatively as-

soclated therewith, valving mechanism tfor
controlling the admission of steam to said cyl-

inder, an auxiliary steam-cylinder, auxiliary

reciprocating mechanism operatively associ-

ated therewith adapted when near the ends of

1ts stroke to actuate said valving mechanism
to admit steam to said main cylinder, means
for retarding the motion in one direction of
sald auxiliary reciprocating mechanism, and

operatively associ--

effective near the ends of the stroke of said
auxiliary reciprocating mechanism, the opera-
tive condition of said auxiliary reciprocating

‘mechanism being controlled by the position of

said main reciprocating mechanism, substan-
tially as described. -

I1. In a device of the class described, the
combination with a main steam-cylinder, of
malin reciprocating mechanism operativel v as-
sociated therewith, main valving mechanism

for controlling the admission of steam to said

cylinder, an auxiliary steam-cylinder. a recip-
rocating piston and piston-rod operatively as-
soclated therewith adapted when near the ends
of its stroke toactuate said main valving mech-
anism to admit steam to said main cylinder,
an oil-cylinder containing oil, a second piston
on said piston-rod adapted to reciprocate in
sald oil-cylinder, a by-pass connection between
the ends of said oil-cylinder, a channel in the
oll-cylinder wall to afford a secondary by-pass
around the oil-cylinder piston when near the
end of its stroke, and means whereby the op-
erative condition of said auxiliary reciprocat-
ing mechanism is controlled by the position
of sald main reciprocating mechanism, sub-
stantially as deseribed.

12. In a device of the class described, the
combination with a main steam-cylinder, of
maln reciprocating mechanism operatively as-
sociated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a recip-
rocating piston and piston-rod operatively as-
soclated therewith adapted when near the ends
of its stroke toactuate said main valving mech-
anism to admit steam to said main cylinder,
an oil-cylinder containing oil, a second piston
on said piston-rod adapted to reciprocate in
sald oil-cylinder, a by-pass connection of va-
riable size between the ends of said oil-cylin-

der, a channel in the oil-cylinder wall to afford

a secondary by-pass around the oil-cylinder
piston when near the end of its stroke, and
means whereby the operative condition of said
auxiliary reciprocating mechanism is con-
trolled by the position of said main recipro-
cating mechanism, substantially as described.

18. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-
sociated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-

ciprocating piston and piston-rod operatively
‘assoclated therewith adapted when near the

ends of itsstroke to actuate said main valving
mechanism to admit steam to said main cylin-
der, an oil-cylinder containing oil, a second
piston on said piston-rod adapted to recipro-
cate 1n said oil-cylinder, a by-pass connection

between the ends of said oil-cylinder, a chan-

nel in the oil-cylinder wall to afford a second-
ary by-pass around the oil-cylinder piston
when near the end of its stroke, and mechan-
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ism containing lost motion whereby the posi-
tion of said auxiliary valving mechanism 1s
controlled by the position of said main re-

ciprocating mechanism, substantially as de-

seribed.

14. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-
sociated therewith, main valving mechanism
for controlling the admission of steam to sald
cylinder, an auxiliary steam-cylinder, a re-
ciprocating piston and piston-rod operatively

associated therewith adapted when near the

ends of its stroke to actuatesaid main valving
mechanism to admit steam to said main cylin-
der, an oil-cylinder containing oil, a second
piston on said piston-rod adapted to recipro-
cate in said oil-cylinder, a by-pass connection
of variable size between the ends of said oil-
cylinder, a channel in the oil-cylinder wall to
afford a secondary by-passaround the oil-cyl-
inder piston when near the end of its stroke,
and mechanism containing lost motion where-
by the position of said auxiliary valving mech-
anism is controlled by the position of said
main reciprocating mechanism, substantially
as described.

15. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism' associated
therewith, main valving mechanism for con-
trolling the admission of steam to said cylin-
der, an auxiliary steam-cylinder, a recipro-
cating piston and piston-rod operatively as-
sociated therewith adapted when near the ends
of its stroke to actuate said main valving mech-
anism to admit steam to salid main cylinder,
auxiliary valving mechanism for admitting
steam to the ends of said auxiliary cylinder,

an oil-cylinder containing oil, a second piston

on said piston-rod adapted to reciprocate 1n

~said oil-cylinder, a by - pass connection be-

tween the ends of said oil-cylinder, additional
independent by-pass means at the ends of the
oil-cylinder, a check-valve in the oil-cylinder
piston to permit the passage of fluid in one
direction only, and means whereby the posi-
tion of said auxiliary valving mechanism 1s
controlled by the position of said main re-
ciprocating mechanism, substantially as de-
scribed.

16. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively
associated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-
ciprocating piston and piston-rod operatively
associated therewith adapted when near the

ends of its stroke to actuate the said main

valvine mechanism to admit steam to saild
main cylinder, auxiliary valving mechanism
for admitting steam to the ends of said aux-
iliary cylinder, an oil-cylinder containing oil,

65 a second piston on sald piston-rod adapted to
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reciprocate in sald oil-cylinder, a by-pass con-
nection of variable size between the ends of
said oil-cylinder, additional independent by-
pass means at the ends of the oil-cylinder, a
check-valve 1n the oil-cylinder piston to per-
mit the passage of fluid in one direction only,
and means whereby the position of said aux-
iliary valving mechanism is controlled by the
position of said main reciprocating mechan-
ism, substantially as described.

17. In a device of the class deseribed, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively
associated therewith, main valving mechan-
ism for controlling the admission of steam to
said eylinder, an auxiliary steam-cylinder, a
reciprocating piston and piston-rod opera-
tively associated therewith adapted swhen near
the ends of its stroke to actuate said main
valving mechanism to admit steam to sald
main cylinder, auxiliary valving mechanism
for admitting steam to the ends of said aux-
iliary cylinder, an oil-cylinder containing otl,
a second piston on said piston-rod adapted to
reciprocate in sald oil-ecylinder, a by-pass
connection between the ends of said oil-cylin-

der, additional independent by-pass means at

the ends of the oil-cylinder, a check-valve in
the oil-cylinder piston to permit the passage

of fluid in one direction only, and mechanism
containing lost motion whereby the position

of said auxiliary valving mechanism 18 con-
trolled by the position of said main recipro-
cating mechanism, substantially as described.

18. In a device of the class desecribed, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively
associated therewith, main valving mechan-
ism for controlling the admission of steam to
said eylinder, an auxiliary steam-cylinder, a
reciprocating piston and piston-rod opera-

tively associated therewithadapted when near

the ends of its stroke to actuate said main
valving mechanism to admit steam to said
main cylinder, auxiliary valving mechanism
for admitting steam to the ends of said aux-
iliary cylinder, an oil-cylinder containing o1l,
a second piston on said piston-rod adapted to
reciprocate in said oil-cylinder, a by-pass con-
nection of variable size between the ends of
said oil-cylinder, additional independent by-
pass means at the ends of the oil-cylinder, a
checlk-valve in the oil-cylinder piston to per-
mit the passage of fluid in one direction only,
and mechanism containing lost motion where-
by the position of said auxiliary valving mech-
anism is controlled by the position of said main
reciprocating mechanism, substantially as de-
scribed.

19. In a device of the class described, the
combination with a main steam -cylinder, of
main reciprocating mechanism operatively
associated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-
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ciprocating piston and piston-rod operatively

associated therewith adapted. when near the
ends of its stroke to actuate said main valving

Inder, an oil-cylinder, containing oil, a second
piston on said piston-rod adapted to recipro-
cate in said oil-cylinder, a by-pass connection
of variable size between the ends of said oil-

atford a secondary by-pass around the oil-
cylinder piston when near the end of its stroke,
a check-valve in the oil-cylinder piston to per-
m1t the passage of fluid in one direction only,

‘and means whereby the operative condition

of said auxiliary reciprocating mechanism is
controlled by the position of said main recipro-
cating mechanism, substantially as described.

20. In a device of the class described, the
combination with a main steam-cylinder, of
maln reciprocating mechanism operatively
assoclated therewith, main valving mechanism

for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-

ciprocating piston and piston-rod operatively
assoclated therewith adapted when near the
ends of its stroke to actuate said main valving
mechanism to admit steam to said main cyl-
inder, an oil-cylinder containing oil, a second

~piston on said piston-rod adapted to recipro-

cate 1n said oil-cylinder, a by-pass connection
between the ends of said oll-cylinder, a chan-
nel in the oil-cylinder wall to afford a second-
ary by-pass around the oil-cylinder. piston
when near the end of its stroke, a check-valve

in the oil-cylinder piston to permit the pas-

sage of fluid in one direction only, and mech-
anism containing lost motion whereby the po-
sition of said auxiliary valving mechanism is

controlled by the position of said main recipro--
cating mechanism, substantially as described.

21. In a device of the class described, the
combination with a main steam-cylinder, of

~maln reciprocating mechanism operatively

45
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associated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylind er, a recip-
rocating piston and piston-rod. operatively
assoclated therewith adapted when near the
ends of its stroke to actuate said main valving
mechanism to admit steam to said main cyl-
inder, an oil-cylinder containing oil, a second
piston on said piston-rod adapted to recipro-
cate In said oil-cylinder, a by-pass connection
of variable size between the ends of said oil-
cylinder, a channel in the oil-cylinder wall to
afford a secondary by-pass around the o1l-cyl-
inder piston when near the end of its stroke,
a check-valve in the oil-cylinder piston to per-
mit the passage of fluid in one direction: only.
and mechanism containing lost motion where-
by the position of said auxiliary valving mech-
anism 1s controlled by the position of said
main reciprocating mechanism, substantially

—-as described. o
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22. In a device of the .elaﬁ,és__de_sci'dib:ed, the

7

combination with a main steam-cylinder, of
maln reciprocating mechanism operatively as-

| sociated therewith, main valving mechanism
mechanism to admit steam to said main cyl-

for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-
ciprocating piston and piston-rod operatively
assoclated therewith adapted when near the

| | ends of its stroke to actuate said main valv-
cylinder, a channel in the oil-eylinder wall to

Ing mechanism to admit steam to said main
cylinder, an oil-cylinder contalning oil, a sec-
ond piston on said piston-rod adapted to re-
ciprocate in said oil-cylinder, a by-pass con-
nection between the ends of said oil-cylinder,
a channel in the oil-cylinder wall to afford a
secondary by-pass around the oil-cylinder PIS-
ton when near the end of its stroke, a check-

valve in the oil-cylinder piston to permit the

passage of fluid in one direction only, and
means whereby the operative condition of said
auxiliary reciprocating mechanism is con-
trolled by the position of said main recipro-
cating mechanism, substantially as described.

23. In a device of the class described. the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-
soclated therewith, main valving mechanism
for controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a re-

‘ciprocating piston and piston-rod operatively

assoclated therewith adapted when near the
ends of its stroke to actuate said main valv-
Ing mechanism to admit steam to said main
cylinder, an oil-cylinder containing oil, a sec-
ond piston on said piston-rod adapted to re-
ciprocate in said oil-cylinder, a by-pass con-
nection of variable size between the ends of
said oil-cylinder, a channel in the oil-cylinder
wall to afford a secondary by-pass around the
oil-cylinder piston when near the end of jts
stroke, mechanism containing lost motion
whereby the position of said auxiliary valv-
Ing mechanism is controlled by the position of
said main reciprocating mechanism, and means

whereby the cut-off of steam to said main cyl-

‘inder is positively controlled by the position

of said main reciprocating mechanism, sub-
stantially as described.

24. In a device of the class described, the
combination with primary reciprocating
mechanism driven by a fluid under pressure,
of secondary reciprocating mechanism adapt-
ed when at one end of its stroke to control the

~admission of said fluid under pressure to cause

onestroke of said primary reciprocating mech-
anism, means for retarding the motion of said
secondary reciprocating mechanism Independ-
ent of the position of said primary recipro-
cating mechanism, and means for rendering

| the retarding means ineffective. near the ends

of the stroke of the secondary reciprocating
mechanism, substantially as described.

25. In a device of the class described, the
combination with primary reciprocating
mechanism driven by a fluid under pressure,
of secondary reciprocating mechanism adapt-
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ed when at one end of its stroke to control
the admission of said fluid under pressure, to
control one stroke of the said primary re-
ciprocating mechanism, means for retarding
the motion of said secondary reciprocating
mechanism, independent of the motion of said
primary reciprocating mechanism, and means
for rendering the retarding means ineffective
near the ends of the stroke of the secondary
reciprocating mechanism, the operative condi-
tion of said secondary reciprocating mechan-
ism being controlled by the position of said
primary reciprocating mechanism, substan-
tially as desecribed.

96. In a device of the class described, the
combination with primary reciprocating
mechanism driven by a fluid under pressure,
of secondary reciprocating mechanism adapt-
ed when at opposite ends of its stroke to con-
trol the admission of said fluid under pressure,
to cause correspondingly-reversed strokes of
said primary reciprocating mechanism, means
for retarding the motion of said secondary
reciprocating mechanism independent of said
primary reciprocating mechanism, and means
for rendering the retarding means ineffective
near the ends of the stroke of the secondary
reciprocating mechanism, substantially as de-
seribed. '

97. In a device of the class described, the
combination with primary reciprocating
mechanism, driven by a fluid under pressure,
of secondary reciprocating mechanism adapt-
ed when at opposite ends of 1ts stroke to con-
trol the admission of said fluid under pressure
to cause correspondingly-reversed strokes of
said primary reciprocating mechanism, means
for retarding the motion of said secondary
reciprocating mechanism independent of sald
primary reciprocating mechanism, and means
for rendering the retarding means ineffective
near the ends of the stroke of the secondary
reciprocating mechanism, the operative condi-
tion of said secondary reciprocating mechan-

ism being controlled by the position of sald

primary reciprocating mechanism, substan-
tially as described.

98. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-
sociated therewith, valving mechanism for
controlling the admission of steam to said cyl-
inder, an auxiliary steam-cylinder, auxiliary
reciprocating mechanism operatively asso-
ciated therewith adapted when near the ends
of its stroke to actuate said valving mechan-
ism to admit steam to said main cylinder,
means for retarding the motion in one direc-
tion of said auxiliary reciprocating mechan-
ism independent of said main reciprocating
mechanism, and means for rendering the re-
tarding means ineffective near the ends of the
stroke of the secondary reciprocating mech-
anism, the operative condition of said auxil-
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by the position of said main reciprocating
mechanism, substantially as described.

99. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-

sociated therewith, main valving mechanism

tfor controlling the admission of steam to said
cylinder, an auxiliary steam-cylinder, a recip-
rocating piston and piston-rod operatively as-
sociated therewith adapted when near the ends
of its stroke to actuate sald main valving
mechanism to admit steam to said maincylin-
der, an oil-cylinder containing oil, a second
piston on said piston-rod adapted to recipro-
cate in said oil-cylinder, and a by-pass con-
nection between the ends of said oil-cylinder
and additional independent by-pass means at
the ends of the oil-cylinder, said oil-cylinder
being .stationarily mounted with respect to
said main reciprocating mechanism, substan-
tially as described. |

30. In a device of the ¢lass described, the
combination with a main steam-cylinder, of
main reciprocating mechanism operatively as-
sociated therewith, main valving mechanism
for controlling the admission of steam to sald
cylinder, an auxiliary steam-cylinder, a recip-
rocating piston and piston-rod operatively as-
sociated therewith adapted when near the ends
of its stroke to actuate said main valving
mechanism to admit steam to said main cylin-
der, an oil-cylinder containing oil, a second
piston on said piston-rod adapted to recipro-
cate in said oil-cylinder, and a by-pass con-
nection of variable size between the ends of
said oil-cylinder and additional independent
by-pass means at the ends of the oil-cylinder,
said oil-eylinder being immovably connected
with said steam-cylinder.

31. In a device of the class described, the
combination with a main steam-cylinder, of
main reciprocating mechanism for controlling
the admission of steam to said cylinder, an
auxiliary steam-cylinder, a reciprocating pis-
ton and piston - rod operatively associated
therewith, adapted when near the ends of 1ts
stroke to actuate said main valving mechanism
to admit steam to said mair eylinder, an oil-
eylinder, rigidly mounted on said mainsteam-
cylinder, containing oil, a second piston on
said piston-rod adapted to reciprocate in sald
oil-cylinder, a by-pass connection of variable
size between the ends of said oil-cylinder and
additional independent by-pass means at the
ends of the oil-cylinder, and means whereby
the operative condition of said auxiliary re-
ciprocating mechanism is controlled by the
position of said main reciprocating mechan-
ism, substantially as described.

In witness whereof I hereunto subseribe my
name this 6th day of November, A. D. 1902.

- MEDOREM WILLIAM GREER.

Witnesses: . |

HarveEy L. HANSON,
JOHN STAHR.
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