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16 Cla.xms

'I‘hrs mventmn relates to -valve Iiechanismis,
and with regard to certain more specific features,
to.a full-stroke valve mechanism for reciprocat-
ing engines.

This lnventlon is, an 1mprovement upon that
described in the United States patent of Victor G.
Klem for Valve mechanism, No. 2;215,852. :

Among the several obJects of the invention may
be noted- the provision of a full-stroke valve
mechamsm of the type shown in. said patent, in
which very compact structure is effected; and in
which the forces between an operating piston
and the toggle mechanism which it operates are
substantlally co- planar thereby avoiding unde:
s1rable mlsahgnment or cockmg of said piston;
and ‘the p10v1s10n of a devme of the class de-
scr1bed in whlch wear and leakage are reduced
by, said more advantageous dxsposmon of parts.

Fig, 11 5 a view corresponding to Fig. 5, but :
showing an ‘altérhative form of the invention;
Fig. 12 s a horizontal sectlon taken o hne
12=-12 of Fig.'5; and; - :
© Pig, 13.is a. fragmentary sectlon of E:A p1ston"
showing an alternative form. '
Similar reference. ‘tharaéters mdmate corre-".

sporiding parts throughout the seVeral views of -

* the drawings.

10

15

- quired .more careful piston .design -for ‘best re~ -

Other objects will be in part obvious and in part

pointed out hereinafter,

Thé invention accordmgly comprlses the ele—
‘ments and combmatlons of elements, features of
construction, and arrangements - of. parts, whmh

- 20

will be exemplified in the structures herema.fter .

describéd, and the. scope of the apphcatlon of
which will be mdmated in the followmg claims.

In the accompanylng drawmgs- in, whmh are’,

1llustrated geverdl of various possmle embodl-
ments of the invention, :

Fig, 11§ 4 vertical section. showmg the mven- o

25

tion apphed to a rec1procat1ng air or fluid enging, -

the plston beitig shown Up;

Fig. 2 is. 4 fragmentary Ieft 51de elevatxon of .

Fig. 1, cover parts beihg removed to show the
valve gear,

Fig.3is a hor1zonta1 section taken on line 3-—3
of Flg 23

F1g. 4 is a, V1ew snmlar to Fig 1 showmg the

piston almost down and a togsle mechanismi ofi 5,

center about to trip a valve;
Fig, 5 is & fragmentary. view s;mi}ar to Frg 2
showing the conditions of Fig. ¢;

Fig: 6 i a view similar to Fig. 4 showmg the_

pistod in final downward posmon with the toggle
mechignism t¥ipped otver. cefiter with the valve
moved to its opposite pésition;

Fiz. 7T is a fragmertary view similar to Fig. 5;

but showing the conditions of Fig. 6;

Fig. 8 is a vertical sectiont taken on litie 8—8 !

of Fig. 1;
Fig..9 is a vertival sedtion takert on lme 9---9

of Fig. 8;

Fig. 10 is a fragmentafy rlg'ht'-hand eIe'vatiOn :

of Fig. 1;

<9
>t

: nectmg rod 203 is hoilow, as shown at 201
» attachéd to 4 piinip rod 4.

20

‘the plston at less. cost.

“ton rod .
41" is-a valve trip rod 21 which extends upward
{through :a packing gland 21 in the head 3 and
‘downward Jnto said; hollow portion 201.

‘_tlatlon of the plesent constructlon

In said Klein patent, the p1sto'1 Wh1ch was '
exposed to fluid under pressure and which served
the purpose. of actuating. the toggle mechanism:

was. connected to the toggle mechanism by 4 pin' ! ’

on one side of the plston This placed the pis-:
ton-operating forces.in a. plane which was-offset.
with respect to the forces in the toggle mecha-
nism and tended to cock the- piston.: This re-

sults. . The present application discloses an ar-

»rangement whereby these forces are made €O-

planar, thus making. it possible to manufacture . :
All side thrust and cock-. ..
ing on the .piston, is eliminated on: the present-
design,. whﬂe at the same .time the deswn is
made. more. compact:

Referrmg now. .more partwularly to F1g 1

‘there'is shown at numeral | an engine cyhnder

haying .an upper. head 3.and a. lower head § con-
nected.. by suitable draw studs. 1 (Fig. 2)..
lower: head 5 is supported upon: and communi~

jcates with the cylinder 201 of a lubricant pump

and carries 4 Stuffing gland 9 through which re-
c1procates a -hollow piston rod 1. A pump out-
let is. provu:led at.2. The piston rod i1 extends

5 down to operate the pump, being connected with

connectmg rod- 203 by threads 205.. The con-
It is -

Within the engine cyhnder Iis a. rec1procat1ng
piston 13 whicH is fixed upon thie énd of the pis-
Slidable within the hollow biston rod

Here *
1t is rov1ded with a fixed -head 19. :Since-the -
3, hollow, plston rod 11, connecting rod
pump rod 4 remprocate together; they
e-as_a unit with respect to the head 19 on -

ip rod 21. Thus the first point of differen-

»m sald Klem patent 1s that the lost-

ahove said packing ‘and W1thm thé engine cylin-

The

over that .
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der I. An advantage of this construction is that
since the lost-motion connection {9, 287 is below
the packing 9, the sliding piston rod 11 which
goes through the packing may be made of a re-
duced diameter and consistent with certain volu-
metric ratios desired in cylinder 281 and depend-
ing upon the intrusion of a certain size of the
rod 1.

The trip rod 21 has affixed at its end above
the packing 271 a member providing a lower
shoulder 25. Above the shoulder 25 is a reduced
portion 29 and above this reduced portion is a
member forming a second shoulder 31, which
slides in and is guided by a bearing 32 in a cap
33. The portions 21, 25, 29 and 31 are movable
up and down as a unit, a pin 6 holding them
together.

10

At numeral 34 (Fig. 3) is shown a. piston mov- "

ably fitted into a guide 35 which carries therein
a spring-pressed packing 31. The guide 35 is in
the side wall of an air-tight casing 41 which
forms an extension from the head 3. The casing
is enclosed and sealed shut by means of a’cover
44. There is thus provided a casing in which the
internal ‘pressure may be raised by leading in
air or other fluid under operating pressure over
passage Tl (see Fig. 10). Thus the piston 34
tends normally to be forced out from the guide 35.

At this point may be pointed out the second
distinction from said Klein patent which con-
sists in placing the piston 34 so that its motion

is lateral or normal with respect to tlie trip rod -

2. This permits of the co-planar relationship
above mentioned and later to be particularized.
The .casing. 81 is cored or drilled to form an
exhaust port 43 and two feed ports 45 and 47.
The feed port 45 passes tq the upper end of the
cylinder f, and port 47 passes to the lower end
of said cylinder by way of a connhecting pipe 49
and a passage 51 in the lower head 5. The pipe
49 is clamped in position between the heads 3
and § by the tension in the studs 1, suitable
packing 53 being used for sealing purposes.

20

40

The portion of the casing 41 adjacent the ends -

of the passages 43, 45 and 47 is machined circu-
larly in a vertical plane to receive a circular valve
plate 55. The plate 55 carries an exhaust port
43A which forms the valved end for the exhaust
port 43; and also inlet ports 45A and 47A which
form the inlet valve ports for the feed ports 45
and 41, respectively. Packing 8 is used to gea
the plate 55. ‘ ‘
The purpose of the valve plate 55 is to obtain
a convenient hard-surfaced member for sealing
cooperation with a D-valve E1. Valve 57 rides
on the plate 55 in such a way as to connect the
exhaust port 43A either with the inlet port 45A
or the inlet 47A, depending upon position. The
port 45A or 47A which is uncovered is thus placed
in communication with the fluid under pressure
inside of the enclosing casing and cover 41 and 44,
Since the passages 45 and 41 communicate with
the opposite ends-of the cylinder | , it is clear
that the motion of the D-valve 5T controls dis~
tribution of fluid (air under pressure in the pres-
ent example) to the opposite ends of the cylin-
der. At the time that a given passage 45 or 41
is open to its respective eylinder end, the other
passage 45 or 47 is in communication with the
exhaust passage 43 by way of the hollow inside
of the D-valve. For example in PFigs. 1 and /4
the D-valve is in its upper position in which the
passage 49 is delivering fluid to the upper end.

45
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of the cylinder { and the passage 47 is in com-
munication with the exhaust passage 43.

A plan view of the valve assembly is shown in
Fig. 8. It consists of a member 10 on the plate
55 having side portions 61 for longitudinally
guiding the D-valve 57 (see also Fig. 9). The
side portions 6! are connected by raised bridge
portions or end stops 65 for limiting the stroke
of said D-valve 51. The stops being raised from
the plate 55 serve for the reception of foreign
material which the valve may push toward the
ends of its stroke. Such foreign material then
does not build up in any corner to unseat the
valve or to shorten its stroke, but is pushed un-
der and out of the respective stop 65. This space
is shown at 66 (Figs. 1,4 and 6).

The plates 10 and 55, are held down by headed
studs 6T which are loosely passed through open-
ings in said members and threaded into the hous-
ing 41. Springs 69 reacting between the heads
of the studs 67 and the portions 61 serve resilient
to hold the plate assembly in place. The pur-
pose of thus resiliently holding down this assem-
bly is to prevent distortion of the plate 55 which

‘is very accurately surfaced in connection with

the ‘bottom surface of the D-valve, in order to
obtain a good seal. Any substantial distortion,
such as might be employed by directly bolting
down the plate 55, might cause leakage between

“valve 57 and its seat. The packing means 8 used

under the disc 55 serves also to limit distorting
stress. :

Spring holding- cylinders 209 are held on the
side members 61. Springs 211 therein force de-
tent balls 213 into receiving pockets 21 5 in the
D-valve 51. Thus the D-valve is forced to assume
a predetermined position at each end of its stroke.

Fluid under pressure in the housing 41 tends
to hold the D-valve 57 against its seat on the
blate §5. Fluid is brought in over the passage
11 by means of an inlet pipe 13 which communi-
cates with a suitable supply of fluid under pres-
sure (not shown).

The D-valve 57 is operated by gz trip shoe 74
which is in the shape of a fork, the legs 15 of
which include openings 17 around the reduced
portion 29 associated with the trip rod 21. 'The
reduced portion 29 is of a length which is some-
what greater than the distance between the out-
side surfaces of the legs 715. The trip shoe 74
therefore has a lost motion engagement with re-
spect to the trip rod 21 and may slide between
the limits determined by the heads 25 and 31.

The distance between the insides of legs 15 is
greater than the length of the outside length of
the D-valve 571, so that there is also lost motion
between here. As shown in Figs. 1 and 6, the legs
15 of the trip shoe 14 are long enough to contact
with the ends of D-valve 51, and they are sepa-
rated an amount to provide said lost motion.
Part of the lost motion is shown as being taken
up in Fig. 4. . .

Extending from the back of the trip shoe is a
pin 19 which reaches through an opening 81 of-
a stationary supporting plate 80. The opening
81 is large enough to accommodate the necessary
vertical and lateral movements of the pin 79.
The plate 80 includes also cut-away portion 14
for clearing a pin to be described. .

The purpose of the plate 80 is, with a fixed
member 87, to support a linkage shown in Figs.
1-7. The plate 80 and support 81 support a pivot
89 at.the left and guide slots 91 at the right (Fig.
3). A clevis shaped member 93 oscillates on the
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pivot. 89. A clevis:shaped connecting .rod 86 s -

articulated to the clevis 93 by ‘means of -a -Ioose

connection with the pin 19. This clevis-95-carries -

in its right-hand forked portion a pin 97 which -
slides in the guides 9.
within the forked portion of the clevis 95 is the
pivot -end of -a surrounding yoke ‘89,
posite end of the yoke is-pinned to the piston 34
at (01, The connection between -pin extension
19 (from the trip shoe 74) and the two clevises:93
and,95 is-loose:-enough to accommodate sideward
swing .of the pin 19 necessitated by the fact that
the end of the clevis 93 ‘moves to the rlght in-an
are (Fig. 12).

The two clevises-93 and 85 functlon as atoggle -

having one -end .pivoted at 89 and the other end
pivoted -on -the sliding pin 91. -Since the:sliding
pin. 97 IS pivoted to the yoke, any centering of the
toggle links 93 and 85 will coincide with an in-
ward (right)  position of -the plston 34. (Fig. -5),
and conversely a broken position of the toggle
corresponds to an outwa,rd (eft) pos1t1on of ‘the
piston 34 (Figs. 2-and 7).

Operation of the device is as follows ,

Assume that the driving piston 13 is up as
shown in Fig. 1, and that it has reset the valve
57 so that fluid under pressure is flowing from
the inside .of the casing ‘41 into the ‘open port
45 and to a point above the piston. The piston
will thenh descend, carrying with it the hollow
piston rod 44 and the hollow connecting member
203. The hollow portion 20T then traverses the
stationary head {9 -of the then stationary trip:
rod 2f. The fluid under pressure at this time
forces the piston -84 to the left so that the yoke89-
has collapsed the toggle links 93, 95 into the up-
ward angled position shown in Fig. 2.

Travel of the piston 13 downward finally re-
sults in all of the lost motion being taken up at
the recess 201, that is, the head {9 is contacted
by the upper end-of 207. . When this occurs, down-
ward motion is transmitted to the trip rod 2f,
and the shoulder 81 begins to:force down the shoee
74. Thus the shoe is pulled down until the ex-
tension pin 79 straightens the foggle linkage 93,
95 to. the position shown in Figs. 4 -and 5, where=
in the piston 34 is drawn inwardly agamst the
fluid under pressure within the chamber 44. In
Figs. 4 and 5 the toggle linkage is abeout to over-
center. Some clearance remains between -the
upper leg of the.shoe 14 and the D-valve 7.

A slight further movement. results in the toggle.

over-centering, whereupon the fluid under pres-
sure forces out the piston 34 to draw the yoke 99
over to the left, thus -angling down: the toggle
links 93 and 85 info the positien shown in Figs. ¢
and- 7. This further forces down the shoe T4
with a snap action due to the connection between

Around the pin 97 and -

The op- -

10

3

gle linkage over-centers iipward -and moves the
shoe 14 upward with snap action to take up the
clearance between the shoe 14 and the ‘D-valve
57 and thereafter to move the valve with a snap

-movement to the initial position shown in Flgs,

1, 2 and 3.

An ‘examination of Figs. 3 and 12 will show
that the center line of the piston 34 and central
plane ‘of the toggle mechanism are coextensive
and that therefore there is no.cocking of the
pisten 34. Thisreduces the wear on the cylindric. -
portions of the guide 35 with a resulting ‘better

-seal of the piston 34. -In said Klein application

- the piston which corresponds to piston :34-herein

- transmits its force through a side lug which in- :

troduces some-cocking side wear.

“Another feature of the present 1nvention is
that the center -line of the toggle mechanism and
the piston 34 are crosswise of the center line of
the valve and trip-rod assembly and of the travel
of the:shoe M, so ‘that-a more compact arrange-
ment is‘accomplished. - -

Pig. 11 shows:how. the yoke 99 may -have sub-
stituted - therefor -an eguivalent -one-sided yoke

- 211, 'This is to-illustrate the point-that the shape

"of the .ybke need ‘only be such as to clear the

40,

15,

bu

K\So;

the toggle linkage with the:shoe through the pin -

79. ‘'The result is as shown in Figs. 6 and 7 where-
in the shoe 14 has taken up the clearance between
it and the D-valve and then has moved the D-
valve to the Fig. 6 position.  Upon this oecurring,
the fluid under pressure ‘is delivered to:-a point
- below the piston I3 via the port 471 and pipe 48

6u

65

while the fluid above the piston is exhausted over -

ports 45, 454, 43A and 43.

The action on the upward stroke is: the reverse

of that described above.. The piston (3 moves to
the upper end of its stroke, taking up lost mo-
tion . with respect to the head 13, and thereafter
the trip rod 21 is moved upwardly causing the
. toggle links 93 and 95 to straighten out.. This

7(

draws in the piston 34 against the fluid under

pressure in the chamber 4. Thereafter the tog-

75

toggle-links 93 and 95-in all positions, and that
the only controlling factor as regards its action
on the toggle linkage is the centered, co-linear

. relationship of the-centers-of the pins {01, 89 and

97. -Another reason for compactness is the fact -
that the teggle mechanism is carried within the.
arch of the yoke. 99 or its -equivalent 217, :

The bifuréated end ofthe link 93 and the cen-

: tral tongue of: the link 95 provide an interlock ::

for maintaining alignment. . This is also true of
the bifurcated end of the link 95 and the yoke 99.
Although the links 93 and 95 are referred to -
herein as toggle links, they may also be con- :
sidered in the following light:

The link 93 is a short oscillating lever on the
center 89 and is pivoted by means of the pin: 79
to the mentber 86 which functions as'a connect-. -
ing rod with the slider 97. This slider is yoked :
by means of the yoke 99 with the piston slider 34,
the yoke being arched around the 11nk mecha-
nism. :

It ‘will be understood that the fluid used for
operating the engine and valve may be- air or;

. 0il, or the like.

In Fig. 13 is shown how the construection of B
the means for providing-overcentering action may
still further be simplified. This is. done by sub-
stituting for the piston 34 4 drag link 25} reach- -

ing through an opening 253 in & body 255 which

is capped shut by means of a cap 267. A spring
259 reacts against a sheulder 261 around the
opening 283, and also against a head 263 'on the
drag link 25f. The spring is of the ¢compression
variety and normally biases the drag link 251 to -
the left in Fig. 13. = This construction introduces-

a - spring for overcentering the toggle linkage.
This Fig. 13 and accompanying description-is in*

serted for the purposs of showing that a me= "'

~chanical équivalent 6f the pistoh 34 may involve

a $pring; and further to-emphasize the hdvaﬁ-
tagéous linkage forim disclosed herein. o
In view of the above, it Will be seen that the
several objects of the 1nvention are achieved and -

other advantageous results attained.

As many changes could be made inn the above
constructions Without departing from the séope
of the invention, it is intended that all matter
‘contained in the a.bove descnptron or shown in _




4
the accompanying drawings shall be interbreted
as illustrative and not in a limiting sense.

We claim:

i1.' A valve mechanism comprising a valve, ‘a
trip shoe having a lost-motion engagement with
the valve, a trip rod having a lost-motion en-
gagement with the trip shoe, a toggle linkage
having its center line lying crosswise with re-
spect to the motion of the shoe and comprising
two toggle links, one of which has a fixed pivot
and the other of which has a sliding pivot, said
toggle links being pivoted to one another by

means of a pivot connection with said trip shoe,

and means biasing said movable pivol toward
the fixed pivot. ‘ '

2. A valve mechanism comprising a valve, a
trip shoe having an engagement with the valve,
a toggle linkage having a center line lying eross-
wise with respect to the trip shoe motion and
comprising two toggle links, one of which has a
fixed pivot and the other of which has a sliding
pivot, said toggle links being also pivoted to one
another by means of a pivot connection with said
trip shoe, and means biasing said sliding pivot
toward the fixed pivot, said last-named means

comprising a pressure-operated piston, and a yoke

connecting said piston with said movable pivot
means. o ‘

3. A valve mechanism comprising a valve, a
trip shoe having a lost-motion engagement W1th
the valve, a trip rod having a lost-motion en-
gagement with the trip shoe, a toggle linkage
having a center line lying crosswise with respect
to the valve motion ‘and comprising two toggle
links, one of which has a fixed pivot and the
other of which has a sliding pivot, said toggle
links being pivoted to one another by means of a
pivot connection with said trip shoe, and means
biasing said movable pivot toward the fixed pivot,
said last-named means comprising a pressure-
operated piston, and a yoke connecting said pis-
ton with said movable pivot means, said yoke sur-
rounding at least part of the toggle linkage and
being in its plane of action.

4. Valve gear comprising an air-tight compart-

ment having superatmosphere pressure of ﬂuld»

therein, a valve-operating shoe operative along
one line in said compartment, a piston member
in sealing engagement with an opening in the
wall of the compartment and movable substan-
tially at right angles to the movement of the shoe,
a toggle linkage having a fixed pivot and & slid-
ing pivot and an oscillating pivot between said
fixed and sliding pivots, said oscillating pivot
being articulated to said shoe, and a yoke con-
necting the sliding piston and said sliding pivot.

5. Valve gear comprising a fluid-tight com-
partment having superatmospheric pressure

]
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therein, a valve-operating shoe operative along

one line in said compartment, a piston member
in sealing engagement with an opening in the
wall of the compartment and movable substan-~-
tially at right angles to the movement of the
shoe, a toggle linkage having a fixed pivot and
a sliding pivot and an oscillating pivot between
said fixed and sliding pivots, said oscillating pivet
being attached to said shoe, and a yoke connect-
ing the sliding piston and the movable pivot, the
pivot connection with the shoe being loose
enough to provide for lateral movement of the
shoe normal to its axial movement.

6. In a valve mechanism, a valve-operating
shoe movable in a given direction, a reciprocating
piston movable substantially at right angles to
said shoe, a pivot pin extending from the shoe

60

65

70

75
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into ‘the plane of piston movement, a yoke piv-
ofed to the piston and passing around the pivot
pin in any position that the latter may assume in
its reciprocation, a fixed pivot, a sliding pivot, an
oscillating member on the fixed pivot and a con-
necting rod attached to said sliding pivot, said
yoke being also attached to said sliding pivot,
said oscillating member and said connecting rod
being pivoted by means of the pivot from the
shoe.

7. In a valve gear, a fixed support, an oscillat-
ing member pivoted at one point in said support,
a connecting member having one end pivoted to
said oscillating member and the other pivoted to
a slide in the support, a sliding piston adjacent
to' the fixed pivot, and a connecting member be-
tween said sliding piston and said sliding pivot.

8. In a valve gear, a fixed support, an oscillat-
ing member pivoted at one point in said support,
a connecting member having one end pivoted to
said oscillating member and the other pivoted to
a slide in the support, a sliding piston adjacent
to the fixed pivot, and a connecting member be-
tween said sliding piston and said sliding pivot,
said last-named member comprising a yoke lying
in" the operating plane of said oscillating and
cohnecting members and shaped to clear said os-
cillating and connecting members in all positions
of the same.

9. In a valve gear, a fixed support, an oscillat-
ing member pivoted at one point in said support,
a connecting member having one end pivoted to
said oscillating member and the other pivoted to
a ‘slide, -a ‘sliding  piston adjacent to the fixed
pivof, and a connecting member between said
sliding” piston and said sliding pivot, said last-
named member comprising a yoke lying in the
plane of said oscillating member and the con-
necting member and shaped to clear said oscillat-
ing and connecting members in all positions of
these members, and a valve-operating shoe mov-
able substantially at right angles to the line of
movement of said piston and having a pivot
forming the connection between the oscillating
and connectmg members.

10. Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said plates
ab one point, an oscillating member on said pivot
having the form of a clevis, a connecting rod
having also the form of a clevis with a tongue in
the clevis of the oscillating member, a sliding pin
in the clevis of the connecting rod, guides for the
sliding pin in said spaced frame plates, a sliding
piston adjacent the fixed pivot formed also as a
clevis, and a yoke pivoted in the clevis of the pis-
ton and to the sliding pivot within the clevis of
the connecting rod, a shoe sliding normally to the
line of action of the piston, said shoe having a
pivot pin reaching into the connection between
the oscillating member and the connecting rod.

11. Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said
plates at one point, an oscillating member on said
pivot having the form of a clevis, a connecting
rod having also the form of a clevis with a tongue
in the clevis of the oscillating member, a sliding
pin in the clevis of the connecting rod, guides for
the sliding pin in said spaced frame plates, a
sliding piston adjacent the fixed pivot formed
also as a clevis, and a yoke pivoted in the clevis
of the piston and to the sliding pivot within the
clevis of the connecting rod, a shoe sliding nor-
mally to the line of action of the piston,. said
shoe having a pivot pin reaching into the con-
nection between the oscillating member and the
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coﬁnecting rod, the connection including enough
lost-motion to permit the lateral movement re-
quired of the shoe by the oscillations of the oscil-
lating member.

12. Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said
plates at one point, an oscillating member on said
pivot having the form of a clevis, a connecting
rod having also the form of a clevis with a tongue
in the clevis of the oscillating member, a sliding
pin in the clevis of the connecting rod, guides for
the sliding pin in said spaced frame plates, a
sliding piston adjacent the fixed pivot formed
also as a clevis, and a yoke pivoted in the clevis
of the piston and to the sliding pivot within the
clevis of the connecting rod, a shoe sliding nor-
mally to the line of action of the piston, said
shoe having a pivot pin reaching into the con-
nection between the oscillating member and the
connecting rod, the connection including enough
lost-motion to permit the lateral movement re-
quired of the shoe by the oscillations of the os-

_cillating member, one of the fixed plates having
an opening accommodating the extension from
the shoe in all of its required positions.
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frame plates, a sliding piston adjacent the fixed
pivot formed as a clevis, a yoke pivoted to the
clevis of the piston and to the sliding pivot with-
in the clevis of the connecting rod, a shoe sliding
normally to the line of action of the piston, said
shoe having a pivot pin reaching into the con-
nection between the oscillating member and the
connecting rod, the connection including enough
lost-motion to permit the movement required of
the shoe by the oscillations of the oscillating
member, and a fluid-tight compartment sur-
rounding the mechanism having a wall’ opemnv
accommodating the piston.

15, Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said plates
at one point, an oscillating member on said pivot
having the form of a clevis, a connecting rod
having also the form of a clevis with a tongue in
the clevis of the oscillating member, a sliding pin
in the clevis of the connecting rod, guides for the
sliding pin in said spaced frame plates, a sliding
piston adjacent the fixed pivot formed as a clevis,

_ and a yoke pivoted to the clevis of the piston and
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13. Valve gear mechanism comprising spaced )

frame plates, a fixed pivot pin between said”

plates at one point, an woscillating member on
said pivot having the form of a clevis, a con-
necting rod having also the form of a clevis
with a tongue in the clevis of the oscillating
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member, a sliding pin in the clevis of the con- .

necting rod, guides for the sliding pin in said
spaced frame plates, a sliding piston adjacent the
fixed pivot formed as a clevis, and a yoke pivoted
to the clevis of the piston and to the sliding pivot
within the clevis of the connecting rod.

14, Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said
plates at one point, an oscillating member on
said pivot having the form of a clevis, a con-
necting rod having also the form of a clevis with
a tongue in the clevis of the oscillating mem-
ber, a sliding pin in the clevis of the connecting
rod, guides for the sliding pin in said spaced
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to the sliding pivot within the clevis of the con-
necting rod, said yoke comprising s hollow mem-
ber having an opening therethrough accom-

modating the oscillating member and connecting

rod in all positions thereof.

16. Valve gear mechanism comprising spaced
frame plates, a fixed pivot pin between said
plates at one point, an oscillating member on
said pivot having the form of a clevis, a con-
necting rod having also the form of a clevis with
a tongue in the clevis of the oscillating member,
a sliding pin in the clevis of the connecting rod,
guides for the sliding pin in said spaced frame
plates, a sliding piston adjacent the fixed pivot
formed as a clevis, and a yoke pivoted to the
clevis of the piston and to the sliding pivot within
the clevis of the connecting rod, said connecting
rod comprising-an arch-shaped member reaching
around the oscillating member and the connect-
ing rod in one of their extreme positions.
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