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To all whom it may concern:

Be it known that I, WILLIAM JOHNSON, a
citizen of the United States, residing at Lam-
bertville,in the county of Hunterdon and State
of New Jersey, have invented certain new and
useful Improvementsin Valve-Gearsfor Steam-
KEngines; and I do hereby declare the followin i)
to be a full, clear, and exact description of the

Invention, such as will enable others skilled in |
the art to which it appertains to make and use |

the same,reference being had to the accompany-
ing drawings, and to letters or figures of ref-
erence marked thereon, which form a part of
this specification.

My invention has reference to that class of |

steam-engines in which a high grade of expan-
sion is obtained by cutting off the steam in-
stantly and at a point in the stroke for the
desired speed, said point being regulated auto-
matically by the governor; and it consists, sub-
stantially, in causing the cut-off valve to open

by means of tappets which have a peculiar |

rocking and reciprocating motion, and which
are adjusted automatically by the governor,
combined with an arrangement or device for
closing the cut-off valve, said arrangement or
deviceihaving a reciprocating motion approx-
imating to that of the tappets which open the
cut-ofi valve, whereby the operation is per-
formed noiselessly and without jar.

In the accompanying drawings, Figure 1 is
plan view. Tig. 2is a side view. Fig. 3 is a
sectional view of the valve-closing device on
line 2 2 through Fig. 4; and Fig. 4 is a sec-
tional view of the outside casing or spring-box
for the same on line 1 1 of Fig. 3.

Similar letters refer to similar parts through-
out the several views.

A 1s the engine bed or frame; G, the crank-
wheel; B, the driving-shaft. His the eccentric
communicating motion to the main valve T,
by means of straps, eccentric-rod I¥, and valve-
rod M, in the usual manner.

D is the eccentric for operating the cut-off
valve, having a throw exceeding in amount
and so much greater than that of the eceentric
E as will be sufficient to open the cut- off
valve V.

H is the eccentric-rod for the cut-off valve,

to which the tappets & I are firmly attached,
sald rod being pivoted to and supported by a
rocker-arm, R, at a point equidistant from the
sald tappets, one of which is upon either side
of said pivot-point, and by reason of which
the said tappets have an up-and-down vibrat-
ing movement in connection with the recipro-
cating motion imparted by the eccentric, the
up-and-down movement of the tappets being
| augmented by the action of the rocker-arm in
swinging upon its center of motion, said cen-
| ter of motion being from a fixed stud or pin
ina movable slide, ¢, inframe y. Thesaid slide
has a vertical adjustment by means of the arm
L and pin [, working in a slot, ¢, in slide e, and
which is operated automatically by the gover-
nor,

P is the cut-off-valve rod, upon which is a

fixed tappet or block, O, and which is moved
by contact with tappets % A.
S is the ountside case or box containing the
| spring b and pistons « « for cushioning the
| force of spring b and closing the cut-off valves.
¢ ¢ are openings for the admission of air. Said
outside case or spring-box is firmly attached
to the cut-off-valve rod, as shown in Figs. 1
aud 2, (or it may be attached to the main-valve
rod M, as shown in Fig. 3,) and is movable
| therewith.

The outside case or spring-box, S, through
which the main-valve rod M passes, is op-
- erated by means of collars a «, firmly attached
to said rod, and which serve as abutments
against which the hubs or projections of pis-
tons w % alternately act when the spring b is
compressed in opening the cut-off valve. The
tappets, which in the drawings are shown as
solid parts of the eccentrie-rod and valve-rod,
would in practice be made adjustable for the
purpose of setting the valve and for taking
ap the wear of the parts. The eccentrie-rod

—

also, instead of being attached directly to the
tappets, may give motion to a casting or other
part upon which the tappets may be fastened.
It will also be seen that the valve-closing ar-
rangement or device may be greatly modified
} by changing the number and position of the

50

35

60

05

70

75

30

go

95




S

10

15 8T

20

25

30

35

40

231,229

springs, combining levers therewith,or by sub-
stituting weights and levers therefor, without
altering the real invention, as set forth.

The operation is as follows: Motion 1s com-
municated to the engine-shaft by the pressure
of steam acting against the piston of the en-
gine in the usual manner. Attached thereto
is a governor of the ordinary type or kind, the
balls of which, acting by centrifugal force, and
being connected by suitable mechanism to the
rocker - arm upon which the vibrating tap-
pets are supported, cause the said rocker-arm
to have an automatic vertical movement by
which the said tappets are brought 1nto a
eater or less contact with the faces of the
tappet or block upon the cut-off-valve rod, caus-
ing the cut-off valve to open more or less, and

‘to remain open for a greater or less length of

time, whereby the point of cut-oft'is varied for
the desired speed of the engine. When the
covernor-balls drop or close to their normal
position the faces of the tappets are in con-
stant contact and give a positive full-stroke
motion to the cut-off valve, which motion isin

the same direction with the main valve, but |

of greater extent, by means of which the cut-

off valve is both opened and closed by the ac- |

tion of the eccentrie, and the steam is carried
¢ full stroke,” as it is termed, and does not act
expansively, and when the governor-ballsmove
outward from their normal position a trip-
ping or release of the tappets take place and

at a point automatically determined by the |

governor to maintain thedesired speed. When
the said tripping or release occurs the cut-ott

" valve is instantly closed and the steam shut
off from thecylinder by the actionof thespring:
and as the box or case by which the spring

iz held moves with the main valve and con-

‘trols the position of the cut-oft valve when the
tappets are disengaged, both valves will thus

" move together and the steam remain shut oft
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until the tappets are again brought in contact

by reason of the greater throw of the cut-ofi-
valve eccentric, as before deseribed, when the
spring is again compressed and the operation
repeated for each stroke of the engine.

My invention does not consist in the exact
form or construction or proportion of the parts
or mechanism described; but

What I claim as my invention, and wish to
secure by Letters Patent, 15—

1. In valve-gear for engines, a main valve
operated by an eccentric and a cut-off’ valve
operated through the means of an eccentrice,
the latter valve, when not acting as a cut-off
valve, acting with the main valve in perform-
ing the functions of a single valve.

2. In valve-gear for engines, the main valve,
operated through the means of an eccentric,
the said main-valve rod adapted to convey,
through suitable mechanism, a reciprocating
movement to the cut-off-valve rod when said
valve-rod is not under control of the tripping

|

mechanism, whereby steam 18 withheld from 4

acting upon the pistonuntil theincreased speed
of the engine is reduced and the cut-off-valve
rod again brought under control of the tripping
imechanisn.

3. In valve-gear for engines, the main valve,
operated by an eceentric, and a cut-off valve,
the cut-off valve moved in the same direction
as the main valve through suitable means, but
at a greater speed, as and for the purpose set
torth. |

4. In valve-gear for engines, two eccentrics,
each of different throws, the eccentric having
the least throw being adapted to control the
main valve and the eccentric having the great-

70

75

est throw adapted, through an automatic lock- 3o

ing mechanism, to control the movements of
the cut-oft valve through the whole stroke of
the engine or release the same at any desired
point in said stroke, as and for the purpose
set forth. ..

5. In valve-gear for engines, two eccentrics
of different throws, and both set relatively in
the same relation with the position of the
crank, whereby the valves travel in the same
direction, but at different speeds.

6. Invalve-gear forengines, the cut-off-valve
rod, supported by the main-valve rod and op-
erated upon by an eccentrie, the said eccen-
tric being connected to a rocking arm, which
coverns the cutting off at each stroke of the
engine in accordance with the required expan-
s1011.

7. Invalve-gear forengines, the cut-off-valve
rod, combined with the main-valve rod, and
operated upon by suitable connections from an
eccentric, which connections have a greater
movement than the connections which move

the main valve, the said connections which

control the cut-off valve being governed auto-

‘matically for varying the point of releasing the

cut-off-valve rod, as and for the purpose set

forth. |

8. In valve-gear for engines, a cut-off-valve
rod provided with projecting faces, the said
faces being acted upon by tappets upon an
eccentric-rod, which is supported upon a rock.
ing arm adjusted through automatic means,
according as the speed of the engine varies.

9. In valve-gear for engines, the main-valve
rod, actuated by an eccentric and supporting
a case containing means for moving the cut-
off rod when the latter rod is released from tap-
pets actuated by suitable means from an eccen-
trie, as and for the purpose set forth.

10. In valve-gear for engines, the main-
valve rod and cut-off rod, combined with a
casing provided with a spring for moving the
cut-off rod when the said rod is released by
suitable tripping mechanism, as and for the
purpose set forth.

11. In valve-gear for engines, the main-
valve rod, provided with collars and support-
ing a casing, to which the cut-off rod 1s at-
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231,229 3

tached, the said casing containing 4 spring and

pistons, whereby movement is given to the

cut-off rod when released and the said move-

ment cushioned when near the end of its stroke,
 ag and for the purpose set forth.

12. In valve-gear for engines, the main and
cut-off valves, combined with the two eccen-
trics Band D, the latter having a greater throw
than the former, the eccentric-rods ¥ and H,

ro the latter provided with tappets % I, the casing
S, spring b, pistons u %, collars ¢ a, and tappet

| or block O, rocking arm R, the slotted sliding
| block ¢, frame y, and governor-connecting arm
L, provided with pin ¢, substantially as shown
and desecribed. |

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

WM. JOHNSON.

Witnesses::
H. B. MOULTON,
GEO. W. WARD.
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