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_To all whom it may concern :

Be 1t known that I, IrRviNng C. SMITH, of the
clty, county, and Sta,te of New York, 11m e in-
vented new and useful Impwvementb in- the
Construction of Hydraulic Engines, of whlch
the following is a specification.

My 1mpr0vements relate mainly to details in

the construction of hydraulic engines, so as to

- economize the labor and materials required in

10

""sectiou, of the entire machine.
sents an end view of the same, with the frame

their constrtction, and thus enable inexpen-
sive, durable, fmd efficient machines to De
made. I attaln these objects by mechanism

illustrated in the accompanying drawings, in

which—
Figure 1 represents a side view, p&rtly in
I‘1g repre-

p&rt]y in section. Fig.3is a ve:l;tlcal section,

 on an enlarged scale, of one side of the en gine-

20
. 2_5
20

35

“f{runnion, taken on line e e of Fig. 1.
a sectlonal view of a portion of the same fra)me
on-an enlarged scale also, on line /' f of I‘lg 1.

Fig. 4 is

Kig. 5, Sheet 2, represents a Cross -section
through ‘the trunnidns, cylinder, and valve-
chamber of one of the pair of engines. Tig. 6

represents a longitudinal section through the

center of the trunnions, cylinder, and valve-
chamber of one of the eugmes, with details of
pieces used theremth Fig. 7Trepresents a side
and end view of one of the arms used to op-
erate the valve-stem. |

Similar letters refer to similar parts throu oh-

out the several views.

The pressure - trunnion frame A, together
with the exhaust-trunnion frame A’ on the op-
posite side of the cylinders, support the two
oscillating cyhnders b b and rest upon the

 bed-plate V.

In order to secure the necessary surfaces

for these frames to rest, and to avoid the or-
“dinary eﬁpeusive_me’ched of planing, two open

~ boxes or cavities are formed on the npper sur-

45

B8O

~ be bolted immovably to the bed-plate.

face of the bed-plate V, and the trunnion-

frames A A/ are sustained in position over the
bed-plate, with their feet partially inserted in
the boxes, leaving a space between each foot

-and the upper surtace of the bed-plate V, which
18 then filled with melted soft metal, v, which
conforms 1tself to these surfaces, which metal,
when set, makes the necessary joints to enable_

these frames to rest on an even foundation and

oy

",
II'I
1.

in Iig.

- The trunnion-frames A and A’ are each cast
1n one plece, hoillow, forming a communieating

‘channel, g, to each trunnion from the inlet-

opening z, Fig. 1, and are alike, excepting that

55

the flame A carries the two valve-arm studs

K and K, Fig. 1, and the frame A’ carries the

shaft or plumbel block bearing B, supported

by two arms, B’, inclined inward ‘and reach-

60

ing from the main portion of the frame to thls

bearing B, Figs. 1 and 2.

The trunmon frames are cast with double '

ribbed apertures ¢, Figs. 3 and 4, for the ad-

mission of the trunmou boxes or bearmns M, 01
{ which Dboxes are formed after the fmmes are

placed in their proper positions by inserting

smooth cores of steel or other smtable material

in these apertures in the positions the trun-

nions are to occupy, said cores extendlng,
through the saucer-shaped shells I on the in-

side of the frames.
form half - molds,
halves of the molds are sepamte from the
frames. They can be secured on the cores and
shaped to form the other ends of the boxes.
These separate half-molds on the cores, when
the outer surfaces of the frames are pressed

These saucer-shaped shells

against them, form inclosures around the

double ribs. ¢ of the frame.
On the cores thus placed in position are Seg-
ment-rings previously put in the position of

the pqekmﬂ -grooves n, Figs. 3 and 4, and on
these segment-rings core-serews are 1est1no* in

the position of pressure-screw P, fig. 3, the

heads of which pressure - screws (thele bemn'
’\{[elted |
soft metal is poured down around these core-
screws and into the molds or inclosures be-

four 1n all) are also shown in IFig. 1

fore described, and is caused to run around
each of the I‘le ¢, which metal, in cooling and
setting, clinches on the two rlbs of each ap-

erture and forms water-tight joints between

the trunnion - boxes m or “m/ and the ribs g,
and by withdrawing the trunnion - cores fin-
1shed bearings are thus left for the trunnions,

as it were, while the other

75
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and by extracting the several segments of the

rings inwardly and out of these trunnion-
bearings the packing - grooves # remain, and
by extracting the core-screws the packing-
reservoirs # remain also, one of which is shown
3 occupied by pressure - screw .

100

These ; serews, when withdrawn, leave packing-

reservoirs, into which is put tallow or other




2

suitable material for packing, and the pressure-

- screws are reinserted in the top of the reser-
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‘bearings.

voirs. By turning down these screws the tal-
against and around the trunnions in the annu-
lar packing-grooves »n, which open inwardly,
and water-tight joints are thus formed, pre-
venting any leakage through the trunnion-
By this arrangement it will be seen
that the frames A A’ are closed in front of the
ends of the trannions, and that the trunnions
open into the water-channel . |

On the pressure-trunnion frame A are cast
two stationary valve-arm studs, KX K’. (Shown
in dotted cireles in Fig. 1.) Anenlarged view
of one of these studs, K, 1s shown 1n Iig. 4, 1n
which studs are fastened pins . These pins

pass through one end of each of the valve-

arms C O/, Figs. 1,4, and 7. The other or
forked ends of these valve-arms are connected
to the valve-stems &, Figs. 1 and 06, by pins
passing through the ears of the valve-arms C
(’andscrewed intothecross-head » and against
the valve-stems h, forming bearings where the
pins pass through the ears of the valve-arms,
and acting as set-screws at the same time
against the valve-stems 7, whereby the valves
p? may be properly set and the valve-stems /
held to the valve-arms C C/. Now, asthe cyl-
inders b O/, Ifig. 1, oscillate the piston, valves
p?will reciprocate, so as toadmit and discharge
water to and from the cylinders, and thuscom-
municate, through piston-rods p, cross-heads

s and ¢, erank-pin w’, erank w, and shatt J, a

rotary motion to the driving-wheel W. The

extent of motion or throw of the valves will be

determined by the position of the stationary

- valve-arm studs K K’on the pressure-trunnion

4.0
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frame A, Fig. 1. The farther these studs are
set from the center of motion the greater will
be the throw or motion of the valves. 1t will
be seen that these piston-valves p® are placed
on the sides of the cylinders and move in a di-
rection parallel to them on a line passing
through the center of motion.

In Fig. b the skeleton valve-guide « 1s shown
in the water-chest j, and it is also shown 1n
Fig. 6. This valve-guide, 1t will be seen, 1s
cylindrical on its periphery, and connected to
the valve-stem 7 by three wings, permitting
water to pass through the skeleton-guide % In
its passage to and tfrom the cylinder.

Water is admitted to the engine through
the opening z, Kig. 1, and passes to either
pressure-trunnion o’ through the channel v,
and enters either end of the water-chest 3 by

passing in through the trunnion o’ and pas-
- sage-way ¢, I'ig. 6, and is admitted into cylin-

der b, at the outer ends of the piston-valves

6o p?, as these valves reciprocate with the oscilla-

65

tions of the c¢ylinder, the admission of the wa-
ter to either end of the cylinder being almost
colnstantaneous with the discharge ofthe water
from the other end of the cylinder by reason of

the valves having but very slight lap on the ad-

mission side, with a negative lap on the ex-
haust side. The valves at the same time, be-

! ‘termed ‘“blowing through.”
low packing or other suitable material isforced | has driven the piston within a fraction of the

232,656

1 Ing a little wider on their faces than the widths

of the ports a/, prevent what. is technically
After the water

end of its stroke its further admission 1nto

70

the cylinder b is stopped by the piston-valve

p%, when the water that is in the cylinder 1s
allowed to pass out through the skelefon

valve-guide % o/ into the exhaust-belt ¢, and
out of the trunnion o through the channel ¥
in the exhaust-trunnion frame A/, and out of
an opening, 2/, in that frame opposite to z,
Iig. 1. -

In Fig, 6 the seetion shows the cylinder b
with the water-chest § on the side of the cyl-
inder, the two trunnions o o/, water-passage 1,
and exhaust-belt g passing entirely around the
cylinder b, (see Fig. b,) all cast in one piece,
thus avoiding the expense of making anyjoints
to connect these parts. Annular recesses are
turned in the water-chest j in order to define
the edges of the ports a’, and these ports are
made large to facilitate the ingress and egress
of water to and from the c¢ylinder, and to pre-

_Str
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vent the possibility of the piston-valves p?

catching in the ports or recesses, the skeleton
valve-guides v «/ are placed on the valve-stem
between the two piston-valves p?, and are made
to slide against the inner surface of the water-

95

chest 4, thereby guiding the piston-valves p*

safely by the ports and recesses. This mode
of construction, while it provides almost fric-
tionless and balanced valves which are easily
fitted up in a lathe, also reduces the cost ot
manufacture by dispensing with ali joints by
means of the single casting above retferred to.

Water being a compact incompressible sub-

stance, in making use of it fo operate engines

the current or column is alternately changing
from one end of the cylinder to theother,which
tends to cause throbs or beats by the sudden
checking or stopping of its momentum. Hence
the trunnion-frames A A/, or those parts of
them more particularly designated d d’, are
raised above the trunnions to form air chambers
or cavities for the air, which is more or less
mingled with the water, to rise up and collect
in, thereby allowing the water to cushion
against the air that collects in these chambers,
and thus permitting the engine to work
smoothly as the water is admitted and dis-
charged from the cylinders. These air-cham-
bers can be enlarged by increasing the spaces
at d d’ above the trunnions, as may be desired.

I am aware that prior to my Invention oscil-
lating hydraulic engines have been made in
whichtheoscillation of the cylinderhas caused
the valves to operate. 1 therefore do not
claim such a combination, broadly. |

What I doclaim as my invention, and desire
to secure by Letters Patent, 18—

1. In combination with the oscillating ¢ylin-
der and valve-chamber of a hydraulic engine,
its hollow frame, and a pin, [, secured to said

frame eccentrically to 1ts trunnions, the valve- -

arm ¢, pivoted to said pin, and valve-stem £,
whereby a reciprocating motion parallel with
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~ the axis of the cylmder is imparted to the
valves by the oscillation of said cvlmder, sub-
stantially as set forth.

- 2, The combination of the c;hnder valve-
5 chamber, and hollow trunnion of an oscllla,tmn*

| hydra,uhc engine with a valve-stem and skele
ton valve- ﬂ'uules u, placed thereon between

- two piston- Valves, substantially as and for the

purpose described.

10 3. In combination with the inner sides of
- the double-chambered frame of a hydraulic
engine and the circular double rib ¢ project-

- ing therefrom, the soft-metal trunnion-boxes
-, cast around said rib, substantially as and

- 15 for the purpose descmbed

4, In combination with the inner side Of the
. double-chambered frame of a hydraulic en-
- gine and the double rib ¢ projecting therefrom,

- thesoft-metal trunnion-boxes m, provided with
20 annular packing-grooves n, packing-reservoirs

x, and pressure-screws P, substantially as and |

- for the purpose set forth.
D, The combmatlon of the double- chambered |

| frame of a hydraulic engine with the cylin-

der b, valve-chest j on the side of the cylinder =3

+ and parallel therewith, exhaust-belt g, and
hollow trunnions o and o/, cast in one piece,

substantially as and for the purpose described.
6. The combination, with two pairs of hol-
low trunnion-frames havmg flanges ¢ and half- 3o

mold shells I, to retain soft- metal trunnion-

boxes, and water-chambers 1 y under said trun-
mons,.of air-chambers d d’ above said trun-

-nions, substantially as and for the purpose set

forth." 35
7. The combination of the hollow frames A'
A, carrying trunnion-boxes of a hydraulic
engme with a bed- plate, V, having inclosed
depressions for the receptlon of sofrb metal, v,
and screws R, bubstzm tially as and for the pur- 40

pose descr 1bed
. IRVING C. SMITH.

- Witnesses:
Ii. E. MASSON,
THEO. H. SICKELS.
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