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HYDRAULIC ENGINE.

Application filed July 28,

My invention relates to improvements in
stationary - hydraulic engines adapted for
use in mills, factories, power stations, and
the like, where water is available as a power
producing medium,

An object of the invention, broadly stated,
is to provide a hydraulic engine having a
double-acting power piston operating in a
cylinder in open communication with a

chamber at each end thereof, with an inlet

valve mechanism for permitting an alternate
ingress of water to said chambers, and ex-
haust valve mechanism for permitting egress
of water from said chambers alternately,
ingress of water to one chamber being con-
current with egress of water from the other,
whereby back pressurve on the power piston
is avoided.

A further object is to provide a hydraulic
engine having a reciprocating cylinder pis-
ton, with piston-controlled inlet and exhaust
ports adapted to fully open and close when
said piston is substantially at the dead cen-
ters, whereby maximum efficiency is af-
forded. .

A further object is to provide a hydraulic
engine having a cylinder in open communi-
cation with a chamber at each end thereof,
with piston valve-controlled inlet and ex-
haust ports leading to and from said cham-
bers, and pneumatic mechanism adapted to
quickly operate the valves when a power pis-
ton reciprocating in said cylinder is at the
dead center.

And a further object is to provide prop-
erly timed pneumatically-operated trip de-
vices to insure quick valve movement.

With these ends in view, my inveution
finds embodiment in certain features of nov-
elty in the construction, combination and ar-
rangement of parts by which the said objects
and certain other objects are attained, all as
hereinafter fully described with reference to
the accompanying drawings and more fully
pointed out in the claims. :

Similar characters of reference indicate
the same parts in the several figures of the
drawings. :

In said drawings,—

Tig. 1 is a plan section of the engine show-
ing the position of inlet and éxhaust piston
valves directly after instantaneous move-
ment thereof, arrows at the bottom of the
figure indicating the ingress of water to act
on one side of the power piston, and arrows
at the top of the figure indicating egress of
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water to be effected by the other side of the
power piston during movement thereof to
the left.

Fig. 2 is a vertical longitudinal section
taken on line 2—2 of Fig. 1, showing trip
machinism. -

Fig. 3 is a vertical transverse section taken
on line 3—3 of Fig. 1, showing the relation
of eccentrics employed in the trip mecha-
nism.

And Fig. 4 is a detail perspective view
showing an oscillating member adapted to
cooperate with eccentric rods employed in
the trip mechanism. :

The preferred form of construction as
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shown In the drawings comprises a power

shaft 1 journaled in bearings 2 and carrying
a fly-wheel 3, a crank 4 being provided in
said shaft, as shown in Fig. 1. - A connect-
ing-rod 5 1s adapted to transmit power from
a piston rod 6 and power piston 7 to crank
4, there being a power cylinder 8 in which
said piston is free to reciprocate. . i

Arranged at the ends of cylinder 8 and in
open communication therewith are trans-
versely extending chambers 9 and 10, one
end of which communicates with an inlet
valve crlinder 11, and the other with an ex-
haust valve cylinder 12. A piston valve 13
g adapted to open and close annular inlet
ports 14 and 15 provided in cylinder 11, and
a similar valve 16 is adapted to open and
close annular exhaust ports 17 and 18 pro-
vided in cylinder 12, both the inlet and ex-
haust valves being open at each end and
provided with a medial spider 19 rigidly
connected to inlet and exhaust valve rods
20 and 21, respectively. Suitable packing
boxes 22 are provided for the reciprocating
rods of the engine, including piston rod 6
and valve rods 20 and 21.

In order to provide air pressure for the
pneuamatic operation of the valves, a cylinder
98 is provided and equipped with a recipro-
cating piston 24 having a piston rod 25
actuated by power shaft 1 through the
medium of an eccentric 26 and eccentric rod
97. This cylinder is brought into communi-
cation with cylinders 28 and 29 co-axial with
valve rods 20 and 21, respectively, by means
of pipes 30, 31, 32 and 33, so that the air
pressure on opposite sides of an inlet valve
rod piston 84 and exhaust valve rod piston
35 is determined by the position of piston
24 in cylinder 23, these cylinders being sub-
stantially sealed to prevent the admission
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of atmospherlc air, and the air cipeulation
from one cylinder to another being effected
by the action of piston 24.

Similar valve trip mechanism is provided
for inlet valve 18 and exhaust valve 16, the
one being operatively connected to inlet
valve rod 20 and the other to exhanst valve
rod 21. This mechanism comprises a cas-
ing 86 having side walls 37 and 88 and a
face plate 39, the walls having slots 40 in
the same horizental plane, and there being
a short shaft 41 journaled in wall 38 and
face plate 39. An upwardly extending
crank arm 42 is pinned to sha it 41, and to
this arm is pivoted an eccentric rod 4:u actu-
ated by an eccentric 44 pinned to pgower
shaft From ﬂas conqtructm’l, it will be
seen t‘nt shaft 41 is rocked in its bearings,
and that eccentrics 45 and 46 pinned tllele-
to are also ro cked during the normal oper-
ation of the engine. The free ends of eccen-
tric rods 47 and 48 actuated by eccentrics
45 and 46, respectively, are guided by means

ot OSulH&tH}O‘ channeled dises 49 mounted

to turn freely hetieen segmental beamngs
50 formed integral with and projecting
from wall 88, as clen arly shown in Fig. 3.
Pmned to the valve rod ig a sleeve 51 hav-
ing fingers 52 projecting lmerally therefrom

’apd adapted to slide freely in slot 40 of wall

87. Fingers 53 having beveled surfaces pro-
ject from sleeve 51 in the oppomte direction
from fingers 52 and slide freely in slot 40
of wall 38 said surfaces bemg ,,,,,,

to -ntercept and engage with the free ends
of the eccentric rods.

The operation is as follows ~—Assumm0
that water under pressurve is flowing 1nto
valve cylinder .11 from a source of supply
54 and that the valves have just been moved
into the position shown, or while power pis-
ton T is substan tmﬂy onthe dead center, then
power piston 7 will be moved to the left by
the force of the water. At the same time the
spent water will flow through port 17 and
exhaust valve 16 and be dlscharoed Drir-
ing the movement of piston 7 fo the Iett
piston 24 will move to the right and create
an air pressure at the left of piston 84 and
at the right of piston 35 by foreing air
through pipes 30 and 33. Pistons 34 and 35
will not move under the air pressure, how-
ever, until piston 7 reaches the limit. of its
stroke, since eccentric rod 48 of th,e inlet
valve mechaQO ‘and eccentric 47 of the
exhaust valve mechanism are engwed with
fingers 53 during the movement of piston T,
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as indicated by dotted lines in Fig. 2. But
the timing of eccentrics 45 and 46 is such
that when piston 7 reaches the dead center
at the left fingers 58 will be released, where-
upon valves 13 and 16 will be thrown over
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instantly under the influence of the air pres— ;

sure back of pistons 34 and 35.

It will be noted that the action of piston
24 is such as to build up 2 maximum air
pressure at the moment the tripping or re-
leasing action oceurs, thereby  producing
posl‘mve and quick results.

While I have illustrated and described
the preferred construction for carrying my
inyention into eIfecu, there might be varia-
tions and modifications wmho departing
from the spirit of the invention, .

I, therefore, do not wish to be limited to
th,_e precise details of construction set forth,
but desire to avail myself of such variatiens
and modifications as come within the scope
of the appended claims.

Having described my invention, what I
clzum and desire to secure by Letters Fat-
ent is: '

1. In an engine of the class deseribed, a
power shaft, a power cylinder having inlet
ports and outlet ports, a power p1ston Lhelm
mn and operatively connected to said power
shaft, valves for controlling said inlet and
outlet ports, fluid pressure means for actu-
ating said valves in opposite directions, con-
t1olhng means for retaining said valves in
a predetermined position qcramst said pres-
sure, and means a_ctuated' by saild power
shaft when said piston is on dead center for
actuating said controlling means for releas-
incr said valves.

A hydrauhc engine comprising a pow-
er Shfdft and a power cylinder opelatweiy

‘connected therewith, inlet and exhaust valve

cylinders having annular ports, chambers
serving as a passageway from said ports to
said power cylinder, piston valves in S&id
valve cylinders, valve rods extending from
each valve, air cylinders into whmh said
rods extend, pistons at the extremity of said
rods for operation in said air cylinders, an
alr compressor aperatively connected to said
power shaft and in piped connection with
said air eylinders, and trip mechanism oper-
atively connected with said rods and power
shaft.

In witness whereof, T have hereunto set
my hand this 25th day of July, 1922. ,

HOKON HOYOSS.
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