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To all whom it may concern:

Be 1t known that I, PETER JENNINGS, a ¢iti-
zen of the United Smtes, and a resu‘lent of
Menasha, in the county of Winnebago and
State of \Vlﬁ,consm have invented a new and
useful Im pmvement in Valve-Gears, of which
the following is a specification.

My 111V611L1011 relates to a valve- 0{}::111 for
reciprocating engine, and is adapted tor ap-
plication to both horizontal and vertical ones
having slide, piston, or oscillating valves,
smﬂle or 1n pairs, which may be opemted by‘
a1 eceentrw or eccentrics; and its objectis to
provide a simple device for giving to said
valves a quick opening and elosm? move-
the admission of steam at
an early pointin the stroke of the piston, and

to make said point easily changeable by ad-

justing the operating mech&msm I attain
these objects by means of the devices and
their arrangement as shown in the accompa-
nying dr awings, in which—

Figure 1 is a side view of an engine-cylin-
der, pm‘tly in section, a portion of 1ts bed,
the slides, crank-shaft, and eccentric w ith
my 1mp1'ovement apphed for operating the

valve when the valve is upon the side of the
cylinder, the left-hand steam-port being open

and the eccentric on its outward center Fig.

2 18 a side view of an engine-cylinder- hmrmﬂ*.
the steam-chest above 113 the steam-chest; and'

cylinder being in section and having a modi-
fied form of the valve-operating devme both
steam-ports being closed and the plston near
the end of its stroke Ifig. 3 18 an elevation
showing part of an uprwhh engine having the
same form of valve- 0pemtmff device as in

Fig. 2, but applied to an oscillating valve.
I‘m 4 isan elevation of a horizontal eyhnder'
]’.lEbVlIlﬂ‘ still another form of the valve-gear

apphed for operating an oscillating valve.
IFigs. 9, 6, and 7 are details upon an enlarﬂ'ed
50&16, I‘w 5 being a plan of one of the stops
used in the modi ﬁea,tion Figs. 2 and 3. Fig.
0 18 an edge view of the Same and Flﬂ 7.15 a
plan of one of the valve- operatmﬂ' cam- plates

Similar letters and figures of reference in-

dicate like parts in the several views.
Aindicates theengine-bed; B B'B” B", en-
gine-cylinders; C Cr Q" C", valve- chests; D
D’ D", piston- 10(:15 E E'KE", engine-slides; F,
G, |

crank-shaft; ', cmnk-shaft connection;

e; s, a lip upon the stop [';
transmitting the oscillating mm"’ement of the-

2, 75

~crank-wheel; H, an eceentric I, eccentric-

rods; J, eccentric- lmk a Stc,mn-ports b
U, enﬂmb-pmtons, Cc Valve-plates,, d d', ex-
haust—ports ee' e'e, valve-rods; s 1 f ,Valve-
operating cam- pldtes ¢, cam- pl&te -operat-
ing rods; /, pwot—sc‘q ew, upon which Lhe cam-
pl%tes osclllat , cam- ph,te stops; 77, sup-
porting-stands upon which the eam-plemtes in

Figs. 2 and 4 are pivoted and oscillate; &k &'
kR ,valve-operating stop-holders; [7', valve-

opera,tmn stops; m, seemlnﬂ-screws for said

stops and for the valve- -plate stops; n, ad-
| Justing-screws for the cam-operating S’[Ops

0, the pivotal point of the valve-stop holders:

P, connections from the cam-platerod g, which
18 connected with the link J and the rod g,
whlch rod ¢ is for connecting with a governor:
" " rods connecting Valve-—qtop holders
with the valve- rods, the stop holder & in Fig.

1 being connected chrectly with the valve- 1"0{1
1, an arm for

stop-holder &' to the valve-rod ¢ in Fig, 2
both thearm and stop-holder &' being mounted
foroscillation upon a shaft which is ;jmut'naled
above the ways E'. |
An eccentric upon the erank-shaft opm ates
the valve by giving an oscillating motion to
a cam-plate, S&id ea,m—-plate in i‘qs movement
coming in contact with stops which are oper-
atlvely connected with the valve-rod. They
may beof various forms for adapting them for
engines of different construction, asis shown
in Fig gs.1 and 4 or Figs. 2 and 3 but the rule

Whleh governs the f01 m of said pla,tes applies

to all. It is bestshown in Fig. 7, the cam being
divided into sixteen equal seetors and four of
those sectors being subdivided, arces and cir-
cles being drawn at determined distances
apart, according to the width of the steam-

ports and lap of the valve, for determining the

form of the curves upon the edges of the cam-
plate and thereby opening and closing the
valve as desired. The heavy lines in I‘m 7
show the form of the cams. --

The cam-plate in Fig. 7 is a 1=ep1*esentatwe
of the principle upon which all of the several
modifications are made, and is provided upon

1ts opposite edges with cams of peculiar form,

which by engaging with stops attached t0

| suitable holders communmate an 1rregular

movement to the valve, as follows That por
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tion of the cam betweenlines1 and 2 closesthe

valve immediately after the ecceritric passes

its center. The space from 2 to 3 moves the
valve very slowly until the exhaust-port is
closed and the opposite steam-port is opened
to the exhaust, from 3 to 4 it moves the valve
to the point of opening the opposite port for
the admission of steam, and from 4 too moves
it until the valve is wide open, or as much as
may be needed for the work in hand.

By means of the mechanism described
steam. can be used expansively for mearly
three-fourths of the stroke of the piston and
with the steam-ports fully opened at some
point during the throw of the valve.

The movement of the valve may be made
variable by introducing a link and connecting
it with a governor between the eccentric and
cam-plate, or by means of a shaft-governor,
thelink with rod g for connecting with a gov-
ernor beingshownin Fig. 1. Thethrow ofthe
valve may thus be shor tened and the admis-
sion of steam econtracted so as to cut off aft
any fraction of the valve-opening necessary.

All of the cam-plates are to be formed upon
the same system, although they may differin
form, or operate the valve by engaging differ-

ent portions of its edge with stops from the

one in Kig. 1.

The sbop -holders &k k' £ k'’ may be ar-
ranged to slide, asin Kig. 1, ortooscillate upon
a pivot, as In Figs. 2,93 a-nd 4, the pivotal point
for the same being located as its particular
application may require.

The valve-operating stops{ ('l "' are made
adjustable upon their holders by means of ad-
justing-screws n and are secured in position
with bolts m.

The valve-operating stops{'areformed with
a projecting lip s. As the eccentric ap-
proaches the end of its stroke the lip ' of the
cam-plate will engage the end of the main
part of the stop ' atone end of the stop-holder,
( said main part beingindicated by dotted lines
in Fig. 5,) while the stop upon the other end
of the holder will swing into the position
shown by left-hand stop in IFig. 2, but without
coming in contact with 1t until the direction
of the cam-plate’s motion is reversed, when
the lip s will engage with the cam-plate stop
rand cause a rapid movement of the valve,
much more rapid than the camn’s engagement
withthe stops upon holders k' or £ would pro-
duce without the stops 2 and lip s.

The stop-holder in Fig. 2 is to be mounted
upon a rock-shaft above the slides K, and in
Figs. 1, 3, and 4 may be attached to any con-
venient part of the engine or its frame.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
1IS—

1. Inavalve-gear, the combination with the

555,055

valve and eccentric-rod, of an oscillating plate
having cams projecting outwardly from the
edge, or border thereof, said plate being ar-
ranged for oscillation between right and lett
stops which are adjustably secured upon a
movable holder, the faces of said cams being
adapted for engaging the stops and thereby
giving to the valve the movement specified
for supplying and cutting off steam and al-
lowing the engine to work from the expan-
sion of said steam, substantially as described.

2. Inavalve-gear, the combination with the
valve and eccentric-rod, of a plate mounted
for oscillation between the eccentric and
valve-rod, said plate having cams upon the
opposite outer edges thereof, stops for engag-
ing said outeredgesadjustably arranged upon
a suitable holder, said holder being mounted
for movement in a line parailel with the line
of oscillation of sald cam-plate and being ar-
ranged for transmitting the action of the cams
of the plate upon said stops to the valve, and

thereby giving to the valve the movement

75

30

specified for supplying and cutting off steam

and allowing the engine to work expansively,
substantially as set forth.

3. Inavalve-gear, the combination with the
valve and eccentric- rod, of a plate mounted
for oscillation between the eccentric and
valve-rod, said plate having cams upon the
opposite outer edges thereof, stops for engag-
ing said outer edges adjustably arranged upon
a suitable holder, said holder being mounted
for oscillation 1n a line parallel with the line
of oscillation of said cam-plate and being ar-
ranged for transmitting the action of the cams
of the plate upon said s‘pr to the valve, and
thereby giving to the valve the mov ement
specified for supplying and cutting off steam
and allowing the engine {0 work expansively,
substantially as described.

4. Inavalve-gear, the combination with the

valve and eccentric-rods, of an oscillating

plate having cams upon opposite edgesthereof

and stops upon the face of said plate, stops ar-
ranged in the path of said plate’s oscillation
for engaging salid cams, said last-named stops
being provided with a lip s for engaging the
aforesaid stops upon the cam-plate, the cams
of said plate and its engaging-stops being so
shaped and arranged as to give the valve the
movements specified for supplying and cut-
ting off the steam, and the stops upon the cam-
plate and lips s, so shaped and arranged as to
produce a, qmcke1 opening movcment of the
steam-ports than the cams and their afore-
sald engaging - stops, substantially as de-
seribed.
PETER JENNINGS.
Witnesses: |
CARL KOCH,
EDMUND LIEBHAUSER.
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