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- To all whom it may concern:
- Be it known that I, HLNRYJ BEHRENS, of
Tremont, in the utx county, and State of

New YorL have v ented certain new and use- |

ful Improvements in Valve-Gear for Direct-
Acting Kngines; and I do bereby declare that
the follou ing 1s aJ full, clear, and exact descrip-
tion of the same, 1eteren(,e being had to the

accompanying drawing, whu,h forms part of

this speuhcation _
This invention relates to Vah"e motions for
direct-acting engines, in which the valve- -gear

that derives its motion from the engine-pis--
ton has combined with it an independent

planger, constantly exposed on its one end to
the btedlll or other motive gas or fluid, and
~operating. to reverse the valve.at the close of
the plston 3 stroke 1n either direection, where-
by an auxiliary valve, to control the action of
the main valve, is dispensed with, no steam
18 wasted to effeet the operation of the valve,
and a main slide-valve of ordinary construec-
tion may be used. - -
The invention consists in a combination,
with the valve which controls the motion of

the engine-piston, of gear or mechanism for

Op{z-mtmu' the same, deriving its motion iu
part from the engine-piston and in part from
an Independent plunger, exposed at its one
end to the pressure of the steam, and act-
uated by the piston against said pressure,
but released toward the c¢lose of the pistow’s
stroke, whereby the. independent plunger
only partially opens the valve a little be-
tore the piston cominences its reverse stroke
In either direction, and the valve-gear, as
moved by the engine-piston, operates after-
ward to rapidly and fully open the valve dur-
ing the commencement of the piston-stroke,
and subsequently—that is, in the after part of
the piston’s stroke—to close the valve ready
tor the succeeding partial opening or revers-
g of it by the independent plunger.

The Invention also consists in various novel
combinations and construetions of certain de-
tails, whereby the above-specified action of
the valve 1s obtained by a positive connection
of the parts composing the valve-gear, with-

- out shock or jar, and whereby the length of

the stroke of the piston is made as pomtwe as
that of a crank-engine,

the valve-gear.

In the accompanying drawing, figure 1 rep-
resents a longitudinal section of a steam-pump
in part, or it may be any other direct-acting
engine, having the improved valve motion ap-
phied, and showing the valve as having been

started in its reverse stroke by the independ-

ent planger. Fig. 2 1s a similar secfion,
showing the engine-piston in a position after
1t has commenced its return-stroke, and the

valve as fully opened by the direct action of
IFigs. 3, 4, 5, and 6 are dia-
grams 1n further illustration of the action of
the valves for or during differ ent positions of

the engine-piston.

‘A is the cylinder of the engine; B, its re-
ciprocating piston; and C, the piston- rod D
18 the valve, which controls -said piston, and
which may be an ordinary D-shaped slide-
valve, arranged to reciprocate within a valve-
chest, K, to which the steam 18 freely admit-
ted, said valve serving to confrol induction -
and eduction passages a 0 leading to opposite
ends of the engine-¢ylinder, and an interme-
diate exhaust port or passage, ¢. Gis the in-
dependent plunger, exposed to the atmosphere
at 1ts outer end, and to the pressure of the
steam at its inner end, said plunger working
in a chamber, If, which is.in free communica-
tion with the mlve chest I, or may form part
of it. H is the main Valve, operating lever
pivoted at d, and counected with the stem of
the valve D by a rod, I, and forked at its
outer or {ree end, f{)rmmg horngs ee’. K RK'Is
a bell-crank le.ver, or the two arms thereof,

| having its fulcrum-or center of motion f with-

n the fork or, horns e ¢ of the lever H, and
connected—that is, its one arm K—mth the
piston-rod C by a link or rod; L, forming a
sort of toggle motion, and its other arm, K/,

with the independent plunger G b} 2} conneut
ing-rod, M. Fuarthermore, said lever K K’
has secured to 1ts working center f a cam, N,
arranged to work within the horns e ¢ of the'
lever H. This cam N is construeted or shaped,

so that in being vibrated by the rocking of
the bell-crank or lever K K’, to which it is at-

tached, it only acts upon the lever H at inter-
vals—that is, when coming in contact with the
horns e ¢, sooner or later, toward the cloae of

_the en gme -piston’s stroke.

The operation is as follows Supposm the
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engme plston B to be movmg to the 1‘1ght 1 C. The piston B then starts to the rlght

then as, or shortly before, it’ reaches the end

of its stroke in that direction the valve D 1s
partially opened or reversed, as regm'db its
~control of the passages « b ¢ to act as a cush-

ion to the piston, and to move it to the left by

. the independent plunger (x, which previously
- has been worked inward agamst the pressure

of the steam, being forced outward by the

- steam, and .:u,tmg through the cam N on the

~horn eof the forked Iever H to p.;m:-tnll y throw
or reverse the valve, as shown in Fig. 1. This
takes place by the flexing to the right of the
toggle-joint connection, formed by the arm K
| of the lever KX K/ and lmk L, with the piston-
rod C, so soon as the pivot g, which counects
the 111]1{ L with the arm K, reaches or passes
1ts culminating- pmnt-—-—th&tls when said pivot

is'in a straight line with the fulerum or center

f of the hall crank or lever K K’, and the pivot
or joint %, by which the link Lii is. cttmched to
| the piston-rod.

The piston B then starts to the left and hy_
the fime it has reached the posmml repre-

sented in Fig. 2—that is, after it has fairly
started—the valve D has its opening rapidly.

and fully completed, to continue the motion
of the piston to the lett by the action of the
link-rod L on the arm K, to continne the ac-
tion of the cam N on the horn ¢ of the lever
H till the link I assumes a right-angled posi-
“tion, or thereabout, in relation with the pis-
ton- rod C, after whlch the piston B coutinues
to move to the left without shifting the fully-
open valve, as shown in TIig. 3, by reason of
the free play of the cam betw een the horns e
¢ of the lever H. This continues until the

‘piston B has moved some distance iu the cyl- |

mder or is approaching the conclusion of its
stml«..e to the left, when the cam N, as actu-
ated by the arm K and link L, acts upou the
horn ¢ of the lever H to oloqe the valve, as
shown 1n Fig. 4, and so that the valve i1s not
opened again till immediately before the pis-
ton reaches the end of its stroke to the left.
On the piston reaching this last- named POS1-
tion, however, the valve is partially opened or
reverbed as shown in Fig. 5, by the independ-
ent plmmer G+, which ]}1‘6?1011813 had been
worked inward against the pressure of the
steam, being forced outward by the steam,
and acting, tlu"'ounll the cam N, on the horn

¢ of the torLed levu" H, to par tl.;xlly open the

“valve to reverse the engine, till the flexing to
the left of the toggle-joint connection formed
by the arm K and link L with the piston-rod |

again, and as the link L approximates or
reaches a position which is at right angles to

the piston-rod, as shown in Fig. 0, the valve
D is fully opened by the contlnued action of
the cam N, through the piston-rod C, link L,
‘and arn K on the horn & of the lever H, ‘Lf |
ter which tlle cam N works free betwceu the
horns ¢ ¢ till it is required to close the valve,.
when it is eaused, by the motion of the piston,
‘to act upon the horn ¢ and close the valve pre- "
paratory to its being partially opened again
Dby the independent plunger G as, or shortl3 |
before, the piston B reaches the end of.its.
stroke to the rlght agmn as herembefore de-
sceribed..
By varying the. length of the arm K rela- .
'-twe]} with that of the link L, the point in the

travel of the piston at whmh the valve ceases

to open may be changed; and by varying the

shape of the cam N, the closing of the valve

may be regulated to talzu place m; any dt;,su Ld |

pomt in the. piston’s stroke.
All the parts of this valve-gear being con-

uected so that the motion is positive, “there
need bu no knocking or shock in the working
of it, and the valve is operated and controlled
in 1}41‘13 by the engine-piston, .«.111(1 in - part by
‘the independent plunﬂ'er. | |

T elaim—

1. In direct- actmﬂ* ennlm.,s in whicl the

main valve that contmls the metlon of the en-

oine-piston has combined with it an independ-.

ent plunger, exposed at its one end to the

pressure of the steam, and operating to con- -

trol said valve, the combination, with sm_,h

valve, 1n dependent

the independent phmger and to subsequently

complete the opening of it, and afterward to.
close the same by the dlrect or positive action.
of the engine-piston prf,pmwtm*y to the partial

opening ot the valve again by the independ-

‘ent plunger to reverse the stroke of the en-

gine-pisten, substantially as specified.

2. The combination, with the engine- piston
B and its controlling- mlve D, of the planger

G, the lever H, the v:-.mlv* rod I the lever K K’
the link L the rod M, and the cam N, sub

stantially as and for the purposes. herem set
forth. ' o -

- HEN RY J. BEHRENS.
Witnesses: S
Henry T. BROWN
. MICHAEL RRYAN.

plunger, and engine-pis-
ton, of valve gear or mechanism ﬂrgmnzul to
onlv partially open the valve by the action of
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