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UNITED STATES PATENT OFFICE.

FRANCIS B. STEVENS,

OF WEEREITAWNKEN, NEW JERSEKEY.

IMPROVEMENT ON CUT-OFF-VALVE MOTION.

Specification forming part of Letters Patent No. 33,855, dated December 3, 1861,

1o all whom it may concern.

Be it known that I, FRANCIS . STEVENS,
of Wechawken, in the county of Iludson and
State of New Jersey, have invented an lin-
provement on Stevens’s Cut-Off; and I do

hereby declare that the following is a full

and exact description thereof, reference being

had to the accompanying drawings, and to the |

letters of reference marked thereon.

The nature of my invention consists in cer-
tain additions to the valve-motion patented
by Robert I.. and Francis B. Stevens on the
25th day of January, A. D. 1841,

The object of these additions is, first, to
raise the eduction-valves more rapidly than
they are commonly raised; secondly, to pro-
duce the same effect that the addition to
Stevens’s cut-off known as the “gags” pro-
duces. These objects I produce by keying or
attaching the two eduction-tappets on the
same shaftto which thetappets (or, asthey are
usually called, the “long toes”) of Stevens’s
cut-off are attached, and I make these educ-
tion-tappets the same length that the indue-

tion-tappets are, and 1 attach them to the |
- off with my additions attached.

rock-shaft at the samne angle, so that 1f work-

ing withoul any other addition the induction |

and eduction valves would have the same mo-
tion, and the eduction-valves, after being
raised up as rapidly as the induetion-valves
are raised, would then cut off the exhaust in
the same mauner that the induction-valves
cut off the steam. Now, to prevent this ac-
tion of eutting off by the eduction-valve and
to keep the educlion-valve from elosing until
theend or nearly the end of the stroke, I place

a hinge-piece on the top of the tappets, this |

hinge-piece being hinged at the end of the
tappets farthest from the shaft and raised and
lowered at the part nearest the shaft by smal
tappets attached to a hollow rock-shatt placed
over the main rock-shaft and worked with a

b

vibratory motion by the eccentric that works :

theeduction-valves inStevens’scut-off. These
small tappets raise the hinge-pieces and keep
the eduction-valves open until the end of the
stroke. I thusraizgethe eduction-valvesmore
apidly than they are commonly raised, and
by as quick a motion as the induction-valves

' T and 111.

them open the requisite time. 1 produce the
second effect above named—that is tosay, the
effect produced by the gags—Dby also placing
hinge-pieces on the top of the tappets that
work the induetion-valves, these hinge-pieces
being worked by small tappets placed on the
above-mentioned hollow rock-shaft; but I at-
tach these small tappets to the hollow rock-
shaft in such manner that their position on
the hollow rock-shaft ean be altered from a
point where no motion is communicated by
them to the hinge-pieces to a point where the
valve is kept open until the end of the stroke,
or to any point intermediate between these
two. T'hus, when the small tappets are 8o set
that no motion is communicated by them to
the hinge-pieces the steam will be cat off at
the point at which Stevens’s eut-off is set, and
when they are so set that any motion will be
communicated by them to the hinge-pieces
then the steam will be cuat off at some longer
portion of the stroke.

I will now proceed to describe my inven-
tion with the aid of a reference to drawings.

[Figure Tis aside elevation of Stevens’s cut-
Fig, I1 18 &
front elevation of the same. IFig. 11 18 a
horizontal view of the same. Fig. 1 1s sec-
tioned to the red lines » x of Figs. ITand I
I'ig. II is sectioned to the red lines z z of Figs.
Fig. T1I is sectioned 1o the red
lines # 9 of Figs. Tand I, Iig. 1V 1sa hori-
zontal view of the hollow rock-shaft and of
the four small tappets that work the ends of
the four hinge-pieces. Fig. V is a side view
of the long stean-tappets, the hinge-pteces on
the same, the hollow rock-shaft, the small 1n-
duction-tappets on the hollow rocli-shaft, and
the screw that clevates and depresses the
small tappets on the hollow rock-shaft. FKig.
VT is Fig. V, but viewed on the reverse side,
Ifig. VII is a view of the small tappets that
work the hinges on the two steam-tappets.
IFig. VIII is a horizontal view of the hollow
rock-shaflt, showing a different method of al-
tering the position of the smail tappets that
work the hinge-picces, the hollow rock-shaft
being made all in one prece. g, IX 18 an
elevation of Fig. VIII. Ifig. X is an eleva-

of Stevens's cut-off are raised, and still keep | tion of Fig. VIII, taken on the reverse sideof
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IFig. IX.
showing the method of altering the small
tappets.

a is the index, showing the position of the
main crank of the engine.

O 18 the cecentrie-rod that works the rock-

tached,.

¢ is the eccentric-rod that works the hollow |

rock-shaft.
d is the rock-shaft to which the four long

tappets A, B, ¢, and D are keyed or attached .

permanently.

e and f are the induction-valve Lifting-rods.

¢ and & are the feet attached to the induec-
tion-valve lifting-rods.

[ and m are the feet attached to the edue-
tion-valve Lifting-rods. _

n 1s the main shaft of the engine.

A and B are the twolonginduction-tappets
of Stevens’s cut-off.

C and D are the two similar tappets that
work the eduction-valves,

E and I are the hinge-pieces placed on top
of the tappets A and 1.

G and H are the hinge-pieces placed on the
top of the tappets C and D). |

I is the hiollow rock-shaft that works over
the rock-shaft (/.

IT is the arm attached to the hollow rock-
shaft and worked by the eccentrie-rod c.

. and M are the small tappets that work
the hinge-pieces on the induction-tappets A
and D.

N and O are the small tappets that work
the hinge-pieces on the eduction-tappets C
and D.

P is the frame-picce attached to the hollow
rock-shaft I for the purpose of holding the
serew .,

J is a screw, on once halt of which a right-

handed thiread is cut and on the other half a

left-handed thread is cat, and which when

spreads apart the nuts S and 1.
U and V are projections attached to the
small steam-tappets L and M, and against

which the nuts 8 and '|' act for the purposc |

of altering thoe position of the tappets L and
M on the hollow rock-shaft,

1 p are small screw-bolts that secure the
small tappets N and O to the hollow roek-
shaft in the method shown in Figs, VIII, IX,
X, and X1

o is a serew (shown in Fig. NI) for the pur-

pose of altering the position on the hollow

rock-shaft of the small tappet L in the method .
shown in Figs. VIIL IX, X, and XI, the tap-
The |

pet M being altered by a stmilar screw.
small tappet L is drawn showing ils position
when cutting off full stroke, and is drawn 1n
the red or dotted lines in its position when
leaving Stevens’s cut-off unaltered.

The operation is as follows: Supposing, in
the first place, that the small tappets L, M, I\,
and O were all removed, then It is evident

that the hinge-pieces E, I, i, and I would i

Fig. XI 1s the same as Fig. X, |

- shown by the red or dotted lines in Fig. V
| then the induction-valves will have the same
molion the eduction-valves have and will re-
- main open to the end of the stroke; but if
- they are depressed to the position shown in

33,855

»
lie quietly on ihe tappets A, B, C,and D, and
that both induction and eduction valveswould
be raised and lowered by Stevens’s cut-off and
that their motions would beidentical, the ma-
chinery for working the eduection-valves being

| merely a duplication of that working the in-
shaft to which the four long tappets are at- !
| N and O are attached 1o the hollow rock-shaft

duction-valves. Now when the small tappets

I, as shown in Figs. LIL III,and IV, the small

| tappets work the hinge-pieces in the same

manner that the tappets of the ordinary ex-
haust-motion work the lifters. "T'husthe tap-
pets 4 and o vibrate backward and forward,
and alternately raise and lower the hinge-
pleces G and I, and, as the hinge-piece 11

- lowers the {oot ¢ in its seat just as the hinge-

picce G commences to lift the foot /i, it is evi-
dent that the eduction-valve attached to the
rod ¢ will thus be kept {from closing until (or
nearly until) the other eduction-valve at-
tached to the rod & begins 1o raise, and thus
the cduction-valves will be raised by the long
tappets C and D as quickly as the induction-
valves are raised by Stevens’s cut-off, and will
then be held up to the completion of the
stroke by the smail tappets N and O, If the
small tappets 1. and M are attached to the
hollow rock-shaflt I at the same angle that
the small tappets N and O are attached, as

?

IFig. V, and also the dotlted lines in Fig. I,

~then the small tappets L. and M will not work

the hollow rock-shaft picces Eand I¥, and the
induction-valves will be closed at the point
al which Stevens’s cut-off is set. These small
tappets are elevated and depressed, as shown
in Fig. V, by the right and left handed nuts
> and I approaching or reeeding from each

_ | other as the scerew ) is turnced by the handle
turned by the handle R brings together or

R, for the projections U and V of the tap-

- pets 1. and M, by the action of the weight of
' these tappets, which are loose on the shaft-

press and bear against these nuts. In Fig.
V the small tappets L and M, the projections

U and V, and the nuts 8 and ' are shown
- when the small tappets are depressed and
. where the steam is cut off at the point at

which Stevens's cat-off is set. The red or

| dotted lines represent the same pieces when
| these tappets are elevated and where the

steam 1s cut ¢ff at full stroke. In Fig. VIII
the small {appets that work the induection-
valve hinge-pieces are attached to the hollow
rock-shatt in the same manncr that those
that work the ecduction-valves are, and are

- shifted on the hollow rock-shaft to the proper

angle of elevation or depression by the gmall

- screw-bolts p p or by the serew o.

What 1 ¢laim as my invention is—

1. Setting the tappets that work the educ-
tion-valves on the samec shaft and at or near
the same angle of depression that the tappets
of Stevens’s cut-off are setf, so that the educ-
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tion-valves can be lifted at the same speed | over the rock-shaft « and worked b the ec-
L

that the induction-valves are lifted by Ste-
vens’s cut-off.

2. The hinge-pieces E, F, G, and 1], hinged
at the ends of the tappets A, I3, C, and D
and raised and lowered by the small tappets
I, M, N, and O, these small tappets being
attached to the hollow rock-shaft I, placed

- cenirie motion that works the eduction-valves

i

in Stevens’s cut-off as commonly constructed.

FRANCIS B. STEVENS.
Withesses:
CORNELIUS CREEDON,
JULIUS ITORNTG.
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