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Speeification forming part ot Liettels Patent No,

To all whom 16 may COnCeri: |

Be it known that I, JoHN GREGG, of the
city of Rochester, 1n- the county of Monroe
and State of New York, have invented a new
and useful machine or apparatus for obtaining
power as a first mover by the employment of
hydrostatic pressure to operate through the
intermedium of atmospherie air, ﬁhlch appa-
ratus I denominate the ‘¢ Hydropneumatic
Engine;’ and I do hereby declare that the fol-
-lowmﬂ' ]S a full and exact description thereof,

There are many sitnations in which the
power of water can be obtained under a very
considerable head, which, from local causes,
cannot be rendered available by means of wa-
ter-wheels without an expenditure of money
greater than could be made with prudence.
| Ib is prineipally in such situations that it 1s
intended to employ the machinery invented
by me. To effect this object 1 employ two
cylindrical or other formed water-receivers,
into which receivers water is alternately ad-
mitted under any desired head, and is made
by its pressure to condense atmospheric air,
which air so condensed is to be conveyed by
tubes to a eylinder furnished with a piston,

valves, and other appurtenances similar to
tllose usua]ly employed in a steam- cylinder,
the air being in fact substituted for steam In
such manner as that an ordinary steam-cylin-
der will not require any alteration to adapt it
to use by means of condensed air.

In the accompanying drawings, Figure 1 18
2 perspective view of my appar atlls in one of
its forms, and Fig. 2 1s a vertical section there-
of throufrh its conter. Figs. 3 and 4 are en-
larged views of certain parts thereof, to be
present]; described.

A A’ are the two water-receivers, w hieh
may be made of boiler-iron, or of any other
material having sufficient Str ength to sustain
the pressure of the head of watex from which
the power is to be obtained. These receivers
must be made perfectly water-tight.

B is a pipe which 1s to receive. the water
{from the head, and to convey it into the re-
ceivers AL A’ ’

C is a trunk or valve-chest, thmuﬂh which
the water is to pass into the receivers A A’
alternately, the pipe B entering this chest at
its upperside. Atthelower side of the valve-
seat, within this chest, there are two aper-
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tures, a a’,which alefrovemed by aslide-valve,
b . The aperture ¢ leads into the recelver
A’, and the aperture ¢ into the receiver A.
The slide-valve b I’ is moved by the shatt D,
which passes through stuffing-boxesat the ends
of the chest . The slide - valve is nob at-
tached to this shaft, but only embraces it, So
that they can slide freely upon each other.
On the under side of the shatt there is a pin,

' as af ¢, by which the slide-valve is moved.
I AS shmvn in the figure, the valve closes the

aperture ¢, and were the shaft D made to
slide for the purpose of closing the aperture «

it would traverse the dlstance between the

projecting pieces b and 0’ before it would be-
oin to move said valve.

AS 1’*epresented in Fig. 2 in the drawlngs,
the receiver A’ may be censldered as filled
with air,-and A as in the act of being ﬁl]ed
with water. |

T will now describe the manner in which the
shaft D, and consequently the slide-valve, is
carried back and forth. *

E I are pistons, one of which 18 shown on
an enlarged scale at Fig. 3. These pistons are
fitted to cylmduml chambers I I¥, on the up-
per ends of the water-receivers. d d are rods

“or bars descending from the pistons I, and

attached to the circular piece G, soas to form
a cage to receive a floating v alv'e or stopper,

Thwuﬂh the pistons I there are openings

I, for the passage of the air as the water passes
mto the receivers, and these openings are
closed by valves J J, opening upward.

K are rods deqeendlun from the bottom &
of the cage d G, and Sh(llllﬂ" in an opening 1n
a guide-piece, ¢, attached to the upper part of
the receiver by the bars f f.
of the rods KX K are attached to chains g g,
made fast at their opposite ends to the shid-

ing shaft D. The chains g g pass around pul-
]eys i 1 on the ends of stanchions ¢ 4. ‘L'he
domes L I, Fiz. 1, have tubes M M rising
from them, ‘md these are to convey the cou-
densed air to the cylinder in which 1t 18 to
operate. These domes may be omitted, and
the tubes M be allowed to rise from the caps

placed directly upon the cylmders It I

Suppose water to be ronning into the re-
ceiver A. When 1t riscs to Su{ﬁcmnt height,
the float-valve H, being formed of buoyant
materials, will be. made to close the opening

The lower ends -
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L and the valve J will then fall. As the | thab this arrangement may be changed in
- Waler still presses, its force will now be ex- | many particulars, while the general construc-
- erted on the under side of the piston I, which | tion and operation of my machine would re- =

 will rise in the chamber . The rod K will | main the same.  Tnstend, for example, of

. then draw upon the chain 5y
~ the shaft D, and cause the latter: to slide.

d  Theupperside of D is formed into a rack, j,
§  which turns a pinion k, carrying a crank- |
- arm, [, Fig. 1. To the end of thi;
~ Is attached a spiral spring, N, and when the |
. rack j has passed far enough to carry the |
- crank-arm [ over beyond the dead-point the
. Spiralspring N will then complete the motion:
. of the shaft D, and close the aperture ¢ by
. neans of the slide-valve.:
.. rack and pinion and of the spiral spring.
. will be the same in either direction. When |
. oneof the receivers has been filled with wa-
... . ter, and the slide-valve by which it had been
. admitted is shifted so as to allow the water |
1 to Hlow into the other receiver, the water is:
- discharged from thatwhich has been filled in
. the following manner: At the lower end of |
. cach receiver I place a discharge-valve, o,
. shown on an enlarged scalein Fig: 4,) which |
. Is constructed and operated in the following |
. manner: Itake two tubes, which are nearly
- cylindrical, and which are to be fitted into !

§  cach other water-tight, and to effect this they -
. are made somewhat conical, which allows of |
. theirbeingground together. 'These areshown |
- 1n section in Fig. 2, .
.. Tig. 4, the outer tu: .
SPUNNY llmel 0. Lhrough these I make slots m Ny,

~ which will coineide in both tubes, but which,

~ by rotating the

g, and this upon:

1. To the end of this erank-arm

u

, and in perspective in :
tuoe being marked O, the

inner tube, will be closed.
To the inner tube I attach a stud, P, which
passes also through a slot or mortise in the
sliding arm Q, which is attached to the slid-
ing shaft D, and as this is moved back and
forth the tube O’ will be rotated. - The slots
through the arms Q correspond in length with
the play of the shaft D between the ‘projec-
tions b &' on the slide-valve, so that the said
valve and the rotating discharge-valves op- i
erate simultaneously. Inthe receiver A this
latter is shown as closed, in the receiver A’
as open. As the water is discharged it is |
necessary that air should be admitted into the !
recelver. Ifor this purpose an air tube and ¥

—

valve are attached to each receiver, the valve |

opening inward. The valves into these tubes
are shown at n n, Fig. 1, and said tube and
valve are represented in section in Ifig. 5.
Their nature and operation will be apparent
without further explanation. R R are plates

covering man-holes.

L have thus fully described the manner in |
which I construct, combine, and arrange the '
respective parts of my apparatus; but it will
be manifest to every competent iachinist

- placing the two water-receivers in a vertical '@
‘Dosition, they may be placed horizontally
with their axes coinciding, the slide-valve
and the other parts of the apparatus con-
water and in the condensation and admission == |
of air being so arranged and combined asto =
~admibof this change of form, while asa whole
the instrument would remain substantially the
same. o T
~Lhe actioniof the | = I'am fullyaware that it has frequently been '+ ©
proposed to use condensed air as a substitute = |
lor steam in working a piston within a'eyl-

‘inder constructed' like those of ‘a steam-en- |
BIMeL e T
- Lam aware, also, that it has been proposed =
‘to use the pressure of ‘water from the rising = '
and falling of the tide to effect such conden-
sation—a deviee which would manifestly be
sofficient for the production of any usefnl
practical result, and not proposed fo be ef-
feeted in the manner which T have invented = =
of renderingthe pressure of water availablein '
the driving of machinery. 1 do notclaim,
therelore, to be the first who has proposed to
use condensed air in a steam-cylinder, or ina =
cylinder analogous thereto; nor do I claim to =
be the first who hascondensed air by the press: =+
ure of a column of water acting in a eylinder +
Ofwatengut’ .

tion, and desire to secure by Letters Patent,

-
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1. The particular manner in which I have
combined and arranged the pistons E, the

float-valve H, the sliding shaft D, and their

appurtenances, So as alternately to co-operate
1n the admission and discharge of the water
and 1 the condensation of the air.

- 2. The manner in which I have constructed
and arranged the rotating discharge-valve O
(', so as to be operated upon and to operate in
the manner described.

I will here remark that, although I consider
the within-described apparatus as especially
applicable to the attaining of power by the
pressure of water from heads of considerable
height, I donot intend to limit its use to these,

- as 1n- situations where the head is not high

and the volume of water is considerable it
may be applied very advantageously to the
working of blowing-cylinders and to many
other purposes.
- JOHN GREGG.
Witnesses:
THOS. P. JONES,
B. K. MORSELL.
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