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In many fluid- actu‘Lted engines 1t is de-
sirable to convemently control the position
of the eccentric controlling the valves of the

engine.  This is particularly true as to the

5 veversal of the -engine.
as are used on power excavating ckv1ces, and
in similar situations where veversals are of
great frequency and the reversal control is
only one of a number of controlled move-
ments which require the attention of the
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operator it is of great importance to snnphfy

With engines- such

this control so as to require a minimum of
attention on the part of the operator. In
the specific embodiment of the invention, as
exemplified in this application, the control
of the eccentric and consequently the con-
trol of the direction of the movement of the
engine is connected with the throttle of the
engine so that a single movement actuating
the throttle also ¢ etelmmcq the direction of
movement of the engine with the opening of
the throttle by movement in one direction
oiving one direction of movemcnt to the en-
& opening movement of the

oine and a revers

throttle giving a dnecmon of movement fo

the engine in a reverse direction.  Features
and details of the invention will appear from
the speuﬁcat on and claims.

The invention is illustrated in the accom-
panying drawings as foﬂows —

Fig. 1 showsa me view of the enwme

Tig. 2 a side elevation, partly in seotlon,
hov'mo the valve and eccentric construction.

g, 3 g section of the eccentmc control
mechanism on the line 8—3 in Fig. 4 Wlth
the eccentrie thrown to drive the engine in
a !()l ward direction.

Tig. 4 an end elevation of the same.

Tig. 5 a sectional view through the thlottle
and reversing valve showing the same in &

neutral posmon,

Fig. 6 a similar view with the throttle
partly opened for a forward movement of

the enome

Fig. Tis a dlafrmm ehowwntr uhe 1e1at1ve

crank and eccentric positions in Fig. 8

Fig. 8 a section similar to Fig. 3 W1fh the
eccenmu, thrown to reverse the duectmn of

movement of the

enome

I‘1o 9 a sectional view of the actuqtlng
mechamsm on the line 9—9 in Fig. 8

Fig. 10 a section similar to I‘lfr 5 wnh the

alve set for a reverse motion of the engine
and. putting the contlolhno mec}nmsm in
the position shown in Tigs. "8 and 9.

Fig. 11 a view similar to Fig: 10 but Wlth
the throttle advanced to a pOblthIl wdml’ctmo
steam to the engine. :

Fig. 12.a sectlon on the line. 12——12 in
Fig. 10 ,

I‘lw 13 a. dlawmm showm«r the. mLLtne
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crank and ecccntmc p031t10ns “with the con- .
trol -mechanism in the p051t10n sl own in'

Fig. 8.

1 marks the frame of the. en@me, 2. the
cylinders; 8 the valve chest, 4 the crank
shaft, 4> the cranlxs, 4 bedrmcrs for: the
cranlk shaft, 5 connecting rods, 6 cross heads,
7 cross head guides, 8 pls’con rods, 9 plstons,
10 steam ports:leading from-the cylinder to
the engine valve chamber 11,12 steam pas-
sages 1e%d1nfr from the chamber 11 through:

70

a poxt 13 to the throttle valve chamber 14, 15,
exhaust ports leading from the valve cham- -

ber 11, 16* the end elements of the engine
valve 16 said elements operating across “the'

. ports 10 "and 15, 17 the center element of the

valve opemtlno over.the ports or passages.
12. This is the ordinary cylindrical engine
valve construction cutting off the ﬁmd on

the inner end of the end element 162 Valve -

rods 18 and 19 lead from the valves 16.. The '

rod 18 is connected with a rocker 20 formed
on a sleeve 21. . The sleeve 21 is carried in
a bearing 22 and is provided with a rocker

23. The rocker 23 is connected by an eccen-
tric rod 24 with an eccentric strap 25 and
“the eccentric strap is mounted on an eccen-
tric 26. The rod 19 has a rocker 27 carried
by a shaft 28. The shaft 28extends through
the sleeve 21 and has a rocker: 29 at its outer
end. The rocker 29 is connected by a link
30 with a bell crank lever 31. The bell

90

crank lever 81 is mounted on a pin32 and-is

connected by a link 33 with the eccentric 26
operating at 90 {from the rod 24 so as to
operate the engines with the anm*lax rela-
tlon of the cranks as indicated. /
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~eccentric.
ber 14 through a pipe 14* and the valve 34.

2

A thlottle \'dlve 34 is of a sliding type
operating on a valve face 34* in the “cham-
ber 14. It has ports 35 and 36 extending
through it and each of these ports is adapted
to be brought -into register with the port
13 leading to the valve chamber 11. Either
of the ports 35 or 36 deliver stea wm; or fluid

to the engine, the purpose of the two ports
‘being to give the throttle a double opening
so that the throttle may be connected with-

the controlling means for. positioning the
rhud is ‘delivered to the cham-

is connected bv a valve rod 34" with an op-
erating lever 34° ,

A carrier 37 is mounted on-the end of the
cmnk shaft being locked by means of a LeV
37 A rock shatt 38 is journalled in bear-

: m% 39 in the carrier ‘and the eccentric 26
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~on the carrier.

is locked on the roclk-shaft 88 by means of

a'key 40. A rock lever 41 is also locked on
’rhe rock shaft by means of a key 42. A rod
43 -is connected with one end of the rock
lever by means-of a pin 44.. A spring base

: 4,) is'mounted on the rod 43 and a spring 46

s seated on the base 45 and against a base

The base 47 is carried by a sleeve 48,
the sleeve having a small projection extend-
ing into a soclet 49 ‘in the carrier. The
spring is of sufficient strength to mfuntain

“the eccentric in a position to drive the en

gine in a forward direction. :

A rod 50 1s connecfed to the 10(:1\ arm 41
by a pin 51, the pin being at the opposite end
of t the rock arm 41 from. the pin 44, The rod
50 is conmected ‘with a piston 52 arranged
in a cylinder 53. The cylinder is mounted

cylinder to a radial opening 55 in the crank
shaft. The crank has an.axial bore- 56 ex-
tending from the radial opening 55 to the
end- of the shaft and this connects with

pipe 57 extending into the bore: thrOUOh a

- gtufling box 58 in The end of the crank shaft.

. 'nected by a pipe 60 with a passage 61 in the -

- be closed with the valve shown as in Fig, 5,
- this position of the-valve: 001‘1espond1no :

55

The pipe 57 extends from a- fitting 57* and

the fitting is secured to a plate 59 e‘itenchn(rr

from the engine frame. The fitting 1s cor
valve chest and the passage 61 leads thr ouoh’
a port 62 through the valve seat 342,

"Tlhie ‘position “of the port 62-is such as i‘o

the position ¢ of the handle 34° shown i
full lines Fig. 2. -If it is desired t0 move the
engine fr’rward the valve 841s dl‘ﬂ“”l 1o the

: pomtmn shown in Fig. 6 opening the port

Ga

35 to-the port 13 and. this is accomplished

without wuncovering the port 62 as clearly

shown in Fig. 6, the position of the handle
being at . 1If, however, it is desired to re-
verse -the engine. the- Valve is first moved
to the pt}su'lon shown in Fig. 10. By plac-
g the handle 34¢ at pos1+10n ¢uncovers the

polt 62 and puts: fluid -on-the piston 52 throw-,

A port 54 leads from the
“heand £
‘usual manner.

. on which-
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ing the parts to the position shown in Fig.
8 and -this movement- of the eccentric- sets

the valve gear for a reverse movement. A

contintied movement of the valve to the po-
sition shown in Fig. 11 admits steam by way
of the port 36 to  the port 13, the handle
being in the position - for accomphshmﬁ
this purpose. . This opening of the valve giv-
ing the engine fluid does not close the open-
ing to the port 62 so that the pressure is
mfuntamed on the piston 52-and the valve

gear in its' proper relation and the valve
gear-is held in- this posmon until it is de-
sired to close the ihloltle, the throttle being!
closed in advance of the closing of the port

62. With the return of the valve meshan—
1sm to the position shown in Figs. 2 and 3,
or the closed position, the port 69 is brought

80

under the valve passage 63" which connects

the port 62 with an exhaust port 65, thus
exhausting the fluid from the cylinder 58
and pnnnlttln(r the return of the valve gear
to me position shown in Fig. 3, or a posi-
tion for a return movement of the engine.
The eceentmc it will be noted is mounted
with a carrier center at the axis of the shaft
38 and as: the eccentuc is swung the centel

40f the eccentric is sw ung: across tne axis of

th@ crank shatt 4 1hus while the eccentric

is -moved appxoum‘l‘tely 90° on' the carrier
of the shaft 87 the center of the eccentric
- is moved 11 the ordinary manner of swing-

ing accentiics entirely across the axis of the
er‘mk shiaft: . This swinging of the eccentric

and its relation to the c1ank centers'is illus-:

trated in Figs. 7 and 13 in which the car-
Tier center e, the eccentric center f, the crank
Qhan C‘@quL g, and:the centers of the cranks
are shown diagrammatically in the
The eccentmc. of course, in
the reversal is not -carried to-a position of
180° because it is desired to depart.from this
to the extent of the lap and lead of the
valve.
TVh’at clalmed as new is:—

. In a fluid actuated engine,: the combi-
nation with the valve 0501‘2&(11” parts com-
prising a cylinder, a piston, engine valve,
crank anfl crank sh'ut connectrons between
the crank and piston, an eccentric, and con-
nections between the eccentric and engine
valve, of a carrier mounted on the crank
shaft wi ith an axis eccentric to the shaft and
the eccentric is = swingingly
mounted; and a fluid-actuated mechanism
carried by the carrier controlling the posi-
tion of the eccentric to reverse. the same
comprising a rock shaft carrying the eccen-
tricy a rock arm on the rock shaft, a piston
connected with the rock arm, a cylinder In

which the piston operates and means dehv-'

ering fluid to the cylinder.
2. I”l o fluid acma ted ‘engine, the combi-

.natlon with the valve. operamnﬂ parts com-

prising a cyhnder, a plSuon engine valve,
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crank and crank shaft, connections between
the eccentric and engine valve, of a carrier
mounted on the crank shaft with an axis
eccentric to the shaft and on which the ec-
centric is swingingly mounted; and a fluid-
actuated mechanism carried by the carrier
controlling the position of the eccentric to
reverse the same comprising a rock shaft

" carrying the eccentric, a rock arm on the

rock shaft, a piston connected with the rock
arm, a cylinder 1n which the piston operates
and means delivering fluid to the cylinder
through the crank shaft.

3. In a fluid actuated engine, the combina-
tion with the valve operating parts compris-
ing a cylinder, a piston, engine valve, crank
and crank shaft, connections befween the ec-
centric and engine valve, of a carrier mount-
ed on the crank shaft and on which the ec-
centric is swingingly mounted; and a fluid-
actuated mechanism carried by the carrier
controlling the position of the eccentric com-
prising a rock shaft carrying the eccentric,
a rock arm on the rock shaft, a piston con-
nected with one end of the rock arm, a cylin-
der in which the piston operates, a spring
operating on the opposite end of the rock
arm. and throwing the eccentric when the
piston is relieved of pressure, and means for
delivering fluid to the cylinder.

4. In a fluid actuated engine, the combina-
tion with a cylinder, a piston, an engine
valve, a crank, a shaft driven by the crank,
connections between the crank and piston,
an eccentric on the shaft, and connections
between the eccentric and the engine valve,
of a fluid-actuated mechanism acting on the
eccentric to throw the same to reverse the
engine; a throttle valve; and means actu-
ated with the throttle valve controlling the
mechanism, said means operating by a con-
tinuous movement to position the eccentric
in both directions in advance of the throttle
opening and permitting variations of the
throttle valve independently of variations
of the position of the mechanism.

5. In a fluid actuated engine, the combina-
tion with a cylinder, a piston, an engine
valve, a crank, a shaft driven by tre crank,
connections between the crank and piston,
an eccentric on the shaft, and connections
between the eccentric and engine valve, of
a fluid actuated mechanism acting on the ec-
centric to throw the same to reverse the en-
gine; a throttle valve; and means actuated
with the throttle valve controlling the mech-
anism, said means operating to position the
eccentric in both directions in advance of
the throttle opening. :

6. In a fluid actuated engine, the combina-
tion with a cylinder, a piston, an engine
valve, a crank, a shaft driven by the crank,
connections between the crank and piston,
an eccentric on the shaft, and connections
between the eccentric and engine valve, of a

3
fluid actuated mechanism acting on the ec-
centric to throw the same to reverse the en-
gine; a controlling valve for the mechanism
and operating to actuate the mechanism;
and a throttle valve moving with said- con-
trolling valve and having two open. positions.
opening after the opening of said controlling
valve, said throttle being free to operate
at either of said open positions without dis-
turbing the mechanism.

7. In a fluid actuated engine, the combina-
tion with a cylinder, a piston, an engine
valve, a crank, a shaft driven by the crank,
connections between the crank and piston;
an eccentric; and connections between the
eccentric and engine valve, of a fluid actuated
mechanism acting-on the eccentric to throw
the same to reverse the engine; a controlling
valve for the mechanism operating to con-
trol the movement of the mechanism in both
directions to reverse the engine; and a
throttle valve moving with said controlling
valve and having two open positions open-
ing after and with a continuing movement
of the confrolling valve. :

8. In a fluid actunated engine, the ecom-
bination with a eylinder, a piston, an engine
valve, a crank, a shaft driven by the crank,
connections between the crank and piston,
an eccentric on. the shaft, and connections
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between the eccentiic and engine valve, of a -

fluid actuated mechanism acting on the ec--

centric to throw the same to reverse the
engine; and a valve sliding on a valve seat,
said valve seat and wvalve being double
ported to afford a throttle opening with a
movement of the valve in either direction,
said valve and valve seat being ported to
open to a controlling mechanism, the open-
ing to the controlling mechanism being in
each direction in advance of the throttle
opeifing. : :

9. In a fluid actuated engine, the com-
bination with a cylinder, a piston, an en-
gine valve, a crank, a shaft driven by the
crank, connections between the crank and
piston, an eccentric on the shaft, and con-
nections between the eccentric and engine
valve, of a fluid actuated mechanism acting

on the eccentric to throw the same to re- -

verse the engine; and a valve sliding on a
valve seat, said valve seat and valve being
double ported to afford a throttle opening
with a movement of the valve in either di-
rection, said valye and valve seat being

orted to open to a controlling mechanism,
the throttle openings and openings to. the
controlling mechanism being accomplished
by a continuous movement of the valve in
either direction.

10. In a fluid actuated engine, the com-
bination with a cylinder, a piston, an engine
valve, a crank, a shaft driven by the crank,
cohnections between the crank and piston,
an eccentric on the shaft, and connections
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between the eccentric and the engine valve,
of a throttle valve; a fluid actudted mech-
anism acting on the eccentric to throw the
same to reverse the engine; and a single ac-
tuating control means for the throttle valve
and said mechanism and controlling the fluid
actuated mechanism to throw the eccentric
in advance of the opening of the throttle in
each direction and permitting the variation

1,717,599

of the opening of the throttle independently 10

of a variation of the control mechanism when
thrown in either direction. .=~
In testimony whereof we have hereto: set
our hands. ' ,
JESSIE W. ARMSTRONG,
BEATRICE A. BENLDICT,
Ezecutrices of the Istate of Edwin J.
Armstrong,: Deceased.



