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UNITED STATES

PaTENT OFFICE,

JOHN A. MEURLING, OF CHICAGO, ILLINOIS.

STEAM-ACTUATED VALVE.

BFPECIFICATION formi'ng part of Letters Patent No. 304,344, dated September 2, 1884.
v Application filed March 31, 1884. (No model.)

To all whom it may concern:

Be it known that I, JOHN A. MEURLING, &
citizen of the United States, residing in Chi-
cago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Steam - Actuated Valves, of
which the following is a specification.

This invention relates to improvements in
means for operating valves for piston-cylin-
ders, and is especially applicable to that class
of steam-pumps or engines in which a slide-
valve arranged to work over the ports con-
necting the piston-eylinder with the steam-
chest has heretofore been operated either by
a double piston, for which latter two sepa-
rate supplemental cylinders have been em-
ployed, or by a long oscillatory and longi-
tudinally - reciprocating piston provided ab
each end portion with a passage leading from
its end to a point not far back of the same,
and working in a eylinderinwhich, near each

" end thereof, is arranged a pair of ports—one
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for the exhaust and the other.for the live
steari—so that while the cylinder is taking
steam through the passage at one end of the
piston it is exhausting through the passages at
the opposite end thereof.
stance a pair of supplemental passages has
been situated alongside each of said main end
passages, the said supplemental passagesserv-
ing as a means for the admission of steam to
the ends of the cylinder for cushioning pur-
poses in case of a too long stroke on the part
of the piston; but in either of the above cases
the result is substantially that of a double pis-
ton and two eylinders, the only material dif-
ference between thetwobeing that in one case
two cylinders and a single rod provided with
two pistons are employed, and in the other a
long heavy piston equal inlength to the com-
bined length of the two pistons or ends of a
double piston, and a long cylinder equal to
the combined length of the pair of eylinders
provided for the double piston.

The object of my invention is to simplify
the construction, decrease the length, weight,
cost, and amount of material employed inthe
construction of a steam-actuated oscillatory
and longitudinally-reciprocating supplement-
al piston or cylindrical valve for operating
a slide-valve of the character described, and
to provide the supplemental piston and its

In said latter in-

pass, as usual, to a condenser or the atmos-

cylinder with an arrangement of steam-ports

or passages whereby the length of both the
piston and its cylinder.can be decreased at 355
least one-half the length of the supplemental -
pistons heretofore employed for operating a
slide-valve. These objects I attain by the
means hereinafter deseribed and claimed, and
jllustrated inthe annexed drawings,in which— 60

Figure 1 represents a side elevation of my
invention embodied in a steam-engine for op-
erating a pump, of which latter a portion of
the casing is shown. Fig. 2shows alongitudi-
nal section taken on a vertical plane through 65
that portion of the engine to which my im-
provements areapplied. T'ig.3 represents on
a larger scale a section taken on a horizontal
plane through the supplemental cylinder, and
shows the arrangement of exhaust and indue- 70
tion ports. Fig. 4 show asection taken trans-
versely through Fig. 3 ontheline 4 4, and also
represents in elevation one end of the supple-
mental piston, the ports or passages opening
at this end of the latter being shown in full
lines and the ports opening at the opposite end
thereofbeing illustrated in dotted lines. Fig.5
is a like section, and also shows a section taken
transversely through the supplemental piston
at the middle thereof. TFig. 6 is a.longitudi-
nal seetion taken on line 6 6, Fig. 7. Fig. 7
is a side view of the piston, and shows in full .
and dotted lines the longitudinal ports or pas-
sages formed therein. Fig. 8 is a defail view
illustrating in perspective the tappet provided
for giving a partial rotation to the supple-
mental piston at the end of each stroke of the
latter. Tig. 9 is a top view of the same.

The steam-piston cylinder A is of any ordi-
nary or suitable construetion, and is provided
with a steam-chest, B, in which a slide-valve,
C, is placed to work over the steam-ports, by
which live steam is admitted to the cylinder
and exhaust-steam from the latter allowed to
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phere, as the case may be. v

The piston D is constructed in any desirable
way, and can be employed for operating a
pumyp mechanism or any desired construction
of engine. . '

As a means for operating the slide-valve, I
provide asmall supplemental piston, B, work-
ing within a supplemental piston-cylinder ab
one end of the steam-chest, and having its rod
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E’ connected with theslide-valve, so that a re-

" ciprocation of the said supplemental piston
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shall effect a like reciprocation on the part of
the slide-valve.

The cylinder F, provided for the supple-
mental valve-operating piston, can besecured
to or cast in one piece with the steam-chest,
and is arranged at one end of the latter, so that
the rod of the supplemental piston, working
through the ends of the steam-chest, can be
extended back and over the rod of the main
piston.

The supplementle piston-cylinder F is pro-
vided with a pair of induction steam-ports,

through which live steam is admitted fromthe”

steam-chest for the pur pose of driving the sup-
plémental piston, and it is also pr 0V1ded with
a single exhaust-port, through which the ex-
haust-steam is allowed to pass out from the
supplemental cylinder.

The two induction-ports G and G’ for the

supplemental piston-eylinder open into the

latter at points intermediate of the ends there-
of, and are conveniently adapted to commu-
nicate with the steam-chest by forming two
parallel passages through the shell of the sup-
plemental eylinder, (indicated by dotted lines
in Figs. 2and 3,) which said passages run back
to and open into the steam-chest.

The exhaust-port H is formed threugh the
shell of the supplemental cylinder at a point
intermediate of the steam-induction ports G
and G, whereby said three ports communicate
with the supplemental cylinder at points on
a line taken transversely through the same.

The supplemental piston I is adapted to
act as avalve for the ports of thesupplemental
cylinder, and to such end it is provided with
four passages, so arranged that at any one time
but two of these passages can be in register
with two of the ports in the supplemental eyl-
inder, whereby while live steam from the
steam-chest is allowed to enter the supple-
mental cylinder at one end of the piston the
exhaust shall take place at the opposite end
thereof. To such end I provide the supple-
mental piston E with four longitudinal pas-
sages, (indicated by the letters I TK K’,)which
said passages run in parallel lines, and are ar-
ranged to open at opposite ends of the piston,
and also at points in the face or perimeter of
said piston between the ends of the latter in
the following manner, to wit: The passages I
and I’ commence at one end of the piston and
run back through the same to points where
they open at the side or periphery of the pis-
ton, while the passages K and K’ commence
at the opposite end of the piston and like-
wise terminate at the periphery of the piston
at- points between the ends thercof. These
passages are each conveniently formed by
channeling the side or perimeter of the piston
between the ends thereof for a portion of its
length, and then extending the passage to the
end of the piston by fomnno a longitudinal
bore running from an end of the 1)1st011 to one
end of the said channel, as best illustrated in
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Fig.6. These passagesare disposed so that when
oneof them is in register with one of the live-
steam ports for the purpose of admitting steam
to the supplemental cylinder at one end of the
supplemental piston, another one of said pas-
sages shall be in register with the exhaust-
port, in order to exhaust from said ecylinder
at the opposite end of its piston. Thus,when
the supplemental piston is in position to bring
its passage I in register with the induction-
port G’ in the cylinder, so as to admit live
steam back of the piston, the third passage, K,

in the series of passages formed in the plston
will be in register with the exhaust-port H in

- the cyhnder as in Figs. 4 and 5, and hence al-

low the exhaust to take place in front of the
piston, it being seen that passage T opens at one
end and passage K at the opposite end of the
piston, as indicated by dotted lines in Fig. 7.
Assuming the piston to be at the end of its
stroke in one direction and its said passages I
and K to be respectively in register with one
of the live steam ports and uhe exhaust-port,
the piston will, under the steam-pressure, be
driven forward to the completion of its stroke
in an epposite direction. Arriving at the ter-
minus of this stroke, it becomes necessary to
give a part turn to.the piston,so as to change
the position of the passage in the piston rela-
tively to the induction and exhaunst ports, in
order to bring passage K’ in the piston into
register with live-steam portGinthe eylinder
and passage 1" in the said piston into register
with the exhaust-port, whereby the order of
the admission and exhaust of steam into and
from the supplemental cylinder shall be re-
versed, and hence a reverse stroke be given to
the supplem.enhl piston.

As a means for giving a partial rotation to
the supplemental piston at the end of each

stroke thereof, I provide the rod D’ of the’

main piston with an arm, L, carrying a tap-
pet, L, and at points upon the supplemental
piston-rod I arrange two pairs of teats or pro-

Jections, M, lying in the path of said tappet,

and so 51tuated upon the supplemental piston-
rod that when the main piston is completing
its stroke either way the tappet shall engage
one of said pairs of projections on the supple-
mental piston-rod,and thereby cause a partial
rotation on the part of the supplemental pis-
ton. 1In order to adjust these projections up-
on the supplemental piston-rod, I provide
upon the latter a pair of sleeves, M’, adjusta-
bly secured in any convenient way upon the
rod,and each carrying twoprojections extend-
ing laterally from opposite sides of the sleeve.
The tappet 1s provided with two pairs.of fin-
gers, I’ and L? one pair of fingers, 1% being
adapted to engage the projections at one side
of the supplemental piston-rod, and the re-
maining pair of fingers, I’ being adapted to
engage the projections at the opposite side of
the said supplemental piston-rod. The fin-
gers I’ are arranged in different horizontal
planes, so that when the main piston is com-
pleting its stroke one way one of said fingers
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I? shall engage under a projection at one side |

of the supplemental piston-rod, and when the
main piston is completing its stroke in a re-
verse direction the remaining one of -said fin-
gers L’ shall engage over a projection at the
same side of the supplemental piston-rod as
in Fig. 1, whereby the latter, together with
its plston shall De 'lltelmtely tmned in re-
verse directions. The pair of fingers L7 isin
oue respect a duplication of the pair 17 the
only difference being that the fingers 17 are
set reversely to the fingers I —that is to say,
they are arranged so th‘bL when one finger, 1%

is acting undel and against a pr Q]GOthll at. one
side of the supplex nentfﬂ piston-rod an oppo-
site finger, I?, will be acting over and upon
the projection diametrieally opposite to the
said projection against which the said finger
L? is acting, as in Fig. 9, in which way there
will be no liability of twisting the rod, and a
more efficient action on the part of the tappet
will be attained than if the piston-rod were
provided with projections at onec side only,
and the tappet provided with but one set of
fingers.

The sleeves carrying the teats or projections
M are adjusted upon the supplemental piston-
rod, so that the tappet shall act upon one pair
of said projections at a moment when the
main piston Is completing its stroke either

.way, whereby at the finish of each stroke of

the main piston the supplemental piston shall

-be in position to admit steam into the supple-

mental-piston eylinder through the required
port, and also to allow the exhaust to take

mental-piston eylinder. Should the supple-
mental piston, after being turned by the tap-
pet, fail, by reason of 1ust or other cause, to
start at the proper moment, the projection
Jjust engaged by the tappet will be struck by
the body portion of the tappet,advancing with
the main piston to the completion of thestroke
of the latter, and hence a forward impulse or
start will be given to the supplemental pis-
ton.

The disposition of such portions of the pas-
sages in the supplemental piston as are de-
signed to connect with the ports in the sup-
plemental cylinder is illustrated in Fig. 7, in
which it will be seen that these portions of the
passages alternately run nearer at one end to
one end of the piston, so as to allow the cut-
off to take place at the proper moment during
the reciprocation of the piston. The supple-
mental-piston rod is connected in any suit-
able manner with the slide-valve, so as to ad-
mit of the required rocking motion of the rod,
and at the same time cause.the slide-valve to
reciprocate with the supplemental piston .
This connection between said rod and the
valve can be conveniently attained by one or
more cross-pieces, E°, transversely arranged
upon the rod, and secur ed thereon by means
of a set-screw, -the said cross-piece being
adapted to engage and oscillate in a seat or
groove formed transversely in the top of ‘the

slide-valve, and the required oscillation on
the part of said cross-piece about the axis of
the rod when the latter is turned either way
being permitted by bending up the ends of the
cross-piece.

The supplemental piston isarrangedso that
during and at the end of its stroke either way
it lies over the ports in the eylinder, in order
that a partial turn of said piston shall bring
one of its ports into register with an indue-
tion-port, and another one of its ports into
register with the eduction or exhaust port in
the said cylinder. The pistonisalso arranged
so that there shall be a clearance space be-
tween one end of the piston and one of the
cylinder heads or ends at the finish of each
stroke, whereby the piston shall be steam-
cushioned at the completion of its stroke in
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either direction, and also a clearance space

Ieft for the inducted live steam.

It will be seen that the arm L, carrying the
tappet, can be properly adjusted upo’n the
main piston-rod, and that the sleeves M/, pro-
vided with the projections which are alter-
nately acted upon by the tappet- fingers, can
be adjusted upon thesupplemental-piston rod.

The main piston: by which a pump mech-
anism or any désired construction of engine
is driven is operated in the usual way, and
the slide-valve and steam-ports over which
the slide-valve works are constructed and ar-

ranged to operate in any well-known or con-
venlent manmner.

- During the opel ation of the main driving-
piston the supplemental piston is operated in-
dependently of the said main piston, so as to
cause the slide-valve to work over the steam-
ports, through which steam is supplied to and
allowed to exhaust from the main piston-eyl-
inder, and at the end of each stroke of the
supplemental piston the latter is given a par-
tial rotation from the main piston through
the medium of the intermediate devices here-
inbefore described, so as to shift the position
of the ports or passages in the supplemental
piston, in order to reverse the stroke thereof.
It will also be seen under this arrangement
that in addition to the main piston and its eyl-
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inder but one supplemental cylinder and one -

supplemental piston for operating the valve
is required, and hence that I produce a sim-
plified and efficient construction of valve-op-
erating mechanism at less than one-half the
usual cost. It will also be seen that I dis-
pense with the double supplemental piston
and double cylinder or two eylinders for a
double piston in a valve - operating mechan-
ism, and thatin liea thereof I provide.a single
steam - actuated " piston connected directly
through the medinm of its rod with the valve,
and whlle operating as an ordinary piston it
also subserves the functions of a retary or
oscillatory valve for the ports of its own ecyl-
inder. .

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is— :
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1. The combination, with a slide-valve, of
an oscillatory and longitudinally-reciprocat-
ing steam-driven supplemental piston con-
nected with the slide-valve, and provided with
steam-passages opening at points both at and
midway of its ends, and a cylinder for the
supplemental piston, provided with induction
and exhaust ports, connecting with the said
cylinder at points midway of the ends thereof,
substantially as and for the purpose set forth.

2. The combination, with a slide-valve, of
an oscillatory and longitudinally-reciprocat-
ing steam-driven supplemental steam -actu-
ated piston, connected with the slide-valve,
and provided with steam - passages leading
from the ends of the supplemental piston to
points situated side by side on a line inter-
mediate of the ends thereof, and a cylinder

- for the supplemental piston, provided with in-

20

duction and exhaust ports connecting with
the cylinders at points side by side on a line
transversely to the length of the eylinder and
intermediate of the ends thereof, substantially
as described.

3. The combination, with a slide-valve, of
the supplemental piston E, operating as and

for the purpose- set forth, and provided with
four longitudinal steam-passages leading in
pairs from opposite ends of the piston, and all
opening at points side. by side between the
said ends, and a cylinder for the supplemental
piston, provided with a single exhaust-port
and a pair of induction-ports, all three of

which are arranged side by side on a central

line transversely to the length of the cylin-
der, substantially as described.

4. The combination, with a slide-valve, of
the short oscillatory and longitudinally-recip-
rocating supplemental piston constructed to
operate in a cylinder situated at one end of
the steam-chest, substantially as described,
and having its rod passing through the latter
and connected with the slide-valve, said cyl-
inder being provided with live-steam ports
running from its middle portion back to the
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steam-chest, substantially as and for the pur- -

pose set forth.
JOHN A. MEURLING.

Witnesses:
‘W. W. ELLIOTT,
CHAS. G. PAGE.




