AN 4

L. BRUTON.
HYDRAULIC ENGINE.
APPLICATION FILED JAN, 18, 1918.

1,083,186. Patented Dec. 30, 1913,
2 SHEETS—SHEET 1.
(o]8 0] o 0| ) =
Q > 1
RGN 3 &QQ 5
3 &* n(“ L * |
NS e N
ST ™ \\% N §~ 3 W
=, Q — 1
N G L
(o] E w (\i O ;r? (W .
| : 59 SEIN
Y b
® BN N SNl 1
. 0 - ST | QL
= N ’\i N
[e] ~N 4 I
- N N | % 9 ’ R
N ™~ S \{ ) \EB :\>—\Q3
‘%\5& / Q R LS
N R NEd i
e Y y |
/ N -
O O ) 5 O — // AN \
=] (o] o] p -—\l —
o 0] l\q @-‘Q ..'_ L,
=1 [© /O o\ O \\ . 7
N 2~ {1 = N ann
S T -
N o)
- I N % Q‘)
AN BT R3S A% O TN
N : ) 0 %
N X N T T
% O ', . %) o(\Q — —
R A L
%\ 2 (\Q ‘N 'o ¥ N
NEE R g ) o ahw
9 T W/ °R X —
X7 N N - N L
§ N .
RS 4 Fnventor
Lege SfLrveiog
Wiktnesses . '
/azz.s//; a%ﬂ/—((%v %15 m ﬁ @‘f ;

COLUMBIA PLANGGRAPH CO., WASHINGTON, D. C,



1,083,186.

77

¥
%] )

al

N
] &\\\V:HIHIHI;\\}\\\
A

%Mcom .

/yaaé;',/(,)/

, 2
Cxdd od 6'/7-5’
.

7 -

L. BRUTON,
HYDRAULIC ENGINE.
APPLIOATION FILED JAN, 18,1913.

Patented Dec. 30, 1913,

2 SHEETS—SHEET 2.

ic

S Y
D 7
N ! g
NN
| 1
N ] g

i

1 o

%\}N Illlll-lll\,\\\\>\\’ ‘

| Lee fridas

55% 122&@25215§762f;%§%%u1/




10

25

30

35
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Speciﬁcation of Letters Patent.

Patented Dec.30,1913.
Serial No. 742,815,

To all whom it may concern:

Be it known that I, Luze Brutox, a citizen
of the United States, residing at Denver, in
the county of Denver and State of Colorado,
have invented new and useful Improvements
in Hydraulic Engines, of which the follow-
ing is a specification. ‘

This invention relates to hydraulic en-
gines, the object in view being to provide a
simple, practical and powerful engine of the
class “described, which is adapted to be
driven by water under pressure from any
suitable  source of supply, such as an ele-
vated water tower, or any body of water
located at a higher elevation than the en-
gine, or by city pressure.

A further object of the invention is to
provide an engine of the character described
which will be-economical in the consumption
of water, and which embodies, in connection
with a plurality of pistons and cylinders,
valve mechanism which is controlled and
timed by the crank shaft, so that the water
is distributed at the proper intervals to the
different cylinders, and also exhausted there-
from at the completion of the active strokes
of the pistons.

With the above and other objects in view,
the invention consists in the construction,
combination and arrangement of parts, as
will be - hereinafter more fully described,
lustrated in' the acconipanying drawings,
and pointed out in the claims hereunto ap-
pended.

In the drawings: Figure 1 is a plan view

* of a hydraulic engine, embodying the pres-
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ent invention. TFig. 2 is a side elevation of
the same. Fig. 3 is a cross section on the
line 3—3 of Fig: 1. Fig. 4 is a vertical lon-
gitudinal section through one of the cylin-
ders and pistons, showing also the inlet and
Fig. 5'is an enlarged detail
side elevation of one of the outlet or exhaust
valves shown in its relation to one of the
pistons. Fig. 6 is an enlarged detail longi-
tudinal section through the same. Fig. 7
is a detail perspective view of the cam which
controls and operates the inlet valves.

In the preferred embodiment of this in-
vention, the engine comprises two parallel
cylinders 1, in which a corresponding num-
ber of hollow pistons 2 reciprocate. It may
be observed at this point, however, that any
desired number of cylinders and pistons
may be provided, in accordance with .the
power desired,

At one end, the cylinders 1 are connected
by an intake manifold having the branches
3 leading to the cylinders, said manifold
being provided with a single inlet nozzle 4,
through which the water is directed to the
cylinders.

Each cylinder is in the form-of a long
tubular barrel of any desired size, in ac-
cordance with the power to be generated,
and each piston 2 is also in the form of a
tubular barrel which is open at its inner
end, and provided at its outer discharge end
with a controlling valve, which will here-
after be described in detail. The piston 2
is made of a length proportionate to the
length of the cylinder, and is adapted to re-
ciprocate back and forth therein. The pis-
tons 2 are coupled by means of connecting
rods or straps 5 to a common crank shaft 6
which is journaled in suitable bearings 7.
This crank shaft is provided at one end with
a fly wheel 8, and at the other end with a
band wheel 9 adapted to receive a suitable
belt for delivering the power generated by
the engine. . The connecting rods 5 have
bearings 10 on the cranks of the crank shaft,
and the opposite ends thereof are pivotally
connected to the pistons 2 at the points 11,
so that in the back and forth movement of
the pistons, the motion thereof is transmit-
ted to the crank shaft.

The crank shaft 6 has fast thereon a
sprocket wheel 12, from which a chain 18
extends around a sprocket wheel 14 on a
cam shaft 15 mounted in bearings 16 and
arranged parallel to the crank shaft 6. Fast
on said shaft 15 is a cam 17 which is pro-
vided at its opposite sides with substan-
tially semi-circular cam faces 18 which en-
gage rollers 19 on a pair of rocker arms 20
pivotally mounted, at 21, intermediate their
ends on a supporting bar 22 which is shown
as_connecting the cylinders 1, although it
will, of course, be apparent that the rocker
arms may be fulcrumed on any suitable sup-

ort.

At the heads of the cylinders 1, beyond
the extreme movement of the inner ends of
the pistons 2, are inlet valves 28 in the
form of slide valves, the same being mount-
ed to slide in box-like valve casings 23’.
Each of said valve casings is provided with
oppositely extending nipples 24, one nipple
having the cylinder screwed into the same,
as shown, while the other nipple receives
the adjacent end of the pipe 25 connecting
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with the adjacent manifold branch 3. The
valve 22 is provided with an inwardly ex-
tending stem 26 which has a jointed connec-
tion, at 27, with the adjacent rocker arm
20. Therefore, as the cam 17 revolves, the
rocker arms 20 are simultaneously moved
in the same direction, causing one of the
inlet valves 22 to close, and the other to
open simultaneously, the effect of which is
to shift the incoming water from one cylin-
der to the other. By thus cutting off the
flow of water to either cylinder, the piston
of that cylinder is allowed to return to its
initial point of movement, without resist-
ance from the water. Iach piston is con-
trolled at its outer end by means of an inde-
pendent valve 28. This valve is provided
with an outwardly extending ‘stem 29
mounted in a sleeve 30 on a 1atemllv pro-
jecting arm 31 of a valve opemtln0 lever
32, the valve 28 being pressed into engage-
ment, with the end of the piston, so as “to
close the same by means of an expansion
spring 83 arranged behind the valve, as
clearly 1llustrated in the drawings.

The lever 32 is provided with a fork 34
which embraces the end portion of the

‘piston, and is pivotally connected thereto,

at 85. At the outer free end of the lever,
the latter is provided with an anti-friction
roller 86, while the inner end of the lever
is slightly upturned, as shown at 37.

As the piston 2 moves outwardly in its
active stroke, under the pressure of the wa-
ter in the cylinder 1, the roller 36 comes
into contact with a fixed inclined surface
38 supported by the engine bed 39, on which
the engine as a whole is mounted thereby

“lifting the valve 28 and uncoveuno the end

of the piston, which allows the Svater to
discharge therefrom as the piston is re-
tracted by the connecting rod 5 and the
crank shaft 6. As the piston reaches the
inner end of its throw, in the return move-
ment thereof, the roller 86 comes into con-
tact with another fixed inclined surface 40,
which causes the outer end of the lever to
again move toward the plane of the piston,
thereby returning the valve 28 to its closed
position.
valve 28 automatically closes, as the piston
reaches the inner limit of its return move-
ment, and automatically opens when the
p1ston reaches the outer end of its active
stroke. Just as the outlet valve 28 opens,
the corresponding inlet valve 22 of that
cylinder closes, and therefore the water
contained in the piston is allowed to dis-
charge from the end of the piston, during
the return movement thereof. When the

It will thus be seen that the:

1,083,186

piston reaches the inner end of its throw,
the outlet valve 28 closes, and the corre-
sponding inlet valve 22 opens, with the re-
sult that the water pressure is directed with
its full force against the valve closed end of
the piston, and the plston is again driven
outwardly.

From the foregoing description, it will
be seen that the engine operates with great
economy, practically all of the water being
used, and there being a very small percent-
age of waste: This makes the engine par-
tlcularly valuable for use in the country,
where only a limited water supply is avail-
able,

What is claimed is:

1. In a hydraulic engine, parallel cylin-
ders, tubumlar pistons working therein, a
crank shaft, rods connecting the crank
shaft and pistons, a water manifold feed-
ing into the ends of the cylinders, a cam
shaft driven by the crank shaft, a cam on
said shaft, inlet valves for the cylinders
operated by said cam, outlet valves at the
ends of the pistons, and means for opening
and closing said outlet valves at the outer
and inner ends of the piston. strokes.

2. In a hydraulic engine, parallel cylin-
ders, tubular pistons Workmo therein, a
crank shaft, rods connecting the crank shaft
and plstons a water manifold feeding into
the ends of the cylinders, a cam shaft driven
by the crank shaft, a cam on said shaft, in-
let valves for the.cylinders, rocker arms
connected with said inlet valves and ac-
tuated by said cam, outlet valves at the
ends of the pistons, and means for opening
said outlet valves at the outer and inner
ends of the piston strokes.

3. In a hydraulic engine, parallel cylin-
ders, tubular pistons Workmg therein, a
crank shaft, rods connecting the crank shaft
and plstons a water manifold feeding into
the ends of the cylinders, crank shaft con-
trolled inlet valves for the cylinders, out-
let valves at the ends of the plstons and
means for opening and closing said outlet
valves at the outer and inner ends of the
piston strokes, embodying valve shifting
levers carried by the pistons, and fixed sur-
faces with which said levers cobperate in
their outward and inward strokes, the out-
let valves being yieldingly supported and
urged toward their seats.

Tn testimony whereof T affix my 81gnature
in presence of two witnesses.

LEE BRUTON.

Witnesses:

W. E. Dovrz,
E. . Srare.

Cop1es of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of I’atents,
‘Washington, D. C.”
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