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UNITED STATES

PaTENT OFFICE.

LEVI G. COOK, OF MAPLEVILLE, ROODE ISLAND. “

HYDROPNEUMATIC ENGINE.’

SPECIFICATION forming part of Letters Patent No. 272,656, dated February 20, 1883,
' ’ Application filed Aungust 7, 1882. (No model.)

To all whom it may concern : :
Be it known that I, LEvI G. CooK, of Ma-
pleville, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Hydropneumatic
Engines, of which the following is a full, clear,
and exact description. _
Thisinvention relates to a method of and ap-
paratus for utilizing atmospheric air, or other
air or gas under pressure, subject to percola-
tion or passage ap through a column or body
of still water or liquid. or metal in a liquid
state, such as quicksilver, to the driving or
rotation of a series of submerged wheels, from

5 the shafts of which the power obtained may

be transferred as required; and it counsists in
certain combinatious of devices or details for
advantageously working and controlling the
apparatus, as hereinafter fully deseribed, and
pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming part of this specilication, in
which similar letters of reference indicate cor-
re-ponding parts in all the figures.

Figure 1 represents a vertical section of an
apparatus constraeted in accordance with the
inveution, showing the same as arranged in a
straight line or plane. TFig. 2 is a plan of the
sawe when arranged to assume a circular form
and to give motion to a vertical shaft in cen-
tralrelation thereto. Fig. 3isa vertical trans-
verse section on the irregular line z 2 in Fig,
2; and Fig. 4, a perspective view, apon an en-
larged scale, of an endless belt of buckets, in
part, used in the apparatus.

In the accompanying drawings, A A’ A% A3
indicate a series of covered wells or tanks of
any desired depth, and which may either be
arranged in a straight line or plane, as shown
in Fig. 1, or in a circular form, as shown in
Figs. 2 and 3, the arrangement represented in
Fig. 1 being substantially the same as that
shown in Figs. 2 and 3 when straightened out.
These tanks A A’ A? A%—of which there may
be any number, not less than two in a series,
arranged side by side or consecatively on the
same level, or thereabout--it is proposed to
nearly ill with water or other hquid, B, in-
cluding quicksilver, which may be preferred
on account of its superior density and as af-
fording a fuller development of the power; bust

it will suffice here to generally refer to such
liquids as water. When water is used, it may
havealcohol mixed with it to keep it from [reez-

ing. Arranged within these tanks are any

number of submerged bucket-wheels, or de-
vices for developing or communicating the
power which is' derived from the passage of
compressed air or gas of any suitable kind up
through the liquid in the tanks, and so that it
acts upon or against said submerged devices.
The first tank, A, is represented as fitted with
a pair of submerged vertical bucket.wheels, G
C, situated one above the other, as in a for-
mer application for patent by we, which has
been allowed. The wheels are fast on hori-
zoutal shafts b, arranged to project through
stuffing-boxes in one side of the tank or well
A, for the purpose of communicating power
from said wheels. ‘

D D areupright curbs or concaves, arranged
to circumscribe the wheels C C on opposite
sides of their axes, and connected—thatis, the
opposite curbs of both wheels—by a neck or
duct, d: These opposite segmental curbs are
adjustable toward or from their respective
wheels by means of adjusting-serews ¢ ¢, to
providefor the wheels working in close connec-
tion, but free from absolute contact with them,
in order.that there may be no wasteful escape
of air or gas past the wheels. -

B is a blower or air-forcing device for pass-
ing air or hydrogen or-other gas under press-
ure, but which it will suffice to denominate
“air,” ap through the liquid in the tank A.
To this end the blower Il is caused to deliver
or compress the air within an air box or ¢cham-
ber, G, when a cock, f; in a connecting pipe, g,
is opened for the purpose. From said com-
pressed-air box, which is arranged below the
tank A, the air is passed through a valve, 7,
controlled by a governor, H, driven by the en-
gine into and through either one of two di-
verging conductors 44, according to the direc-
tion in which it is required to run the wheels
O C. These conductors connect at their up-
per ends with openings in the lower curbs, D
D, on opposite sides of a vertical line passing
through the axes of the wheels C C, and ar-
ranged between them is a flap-valve or deflect-
or, k, that is arranged within a neck or cham-
ver, [, and serves to prevent any air which
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may leak past the delivery end of the dis-
charging-conductor from passing to aetin a
contrary direction on the lower wheel C, said
flap-valve being operated by the pressure of
such air on it and caused to clese against the
otherconductor. The airforced by the blower,
working against the pressure of the liquid in
the tank A, percolates up through the water
iu either conductor 4, and acts either directly
or indirectly through the water upon the buck-
ets of the lowermost wheel O to rotate it, the
carb Donthesideof thediseharging-condnctor
i preventing the ineffective diffusion of said
air away from the rising portion of the wheel.
After having acted upon the lowermost wheel
O, the air passes to act in a similar manner
upon the next wheel C above it, the neck or
connection dserving to conduct the air thereto,
and a pivoted pendentdeflector, k, within said
duct d automatically operating by the pressure
of the water to prevent the air from acting in
a contrary direction on the upper wheel, and
to direct it onto the rising side of said wheel.
Any number of these wheels C C may be ar-
ranged in the tank A, to be similarly operated
upon in suceession by the air, as; by reason of
its lighter specific gravity and pressure im-
parted to it, it percolates throngh the denser
still liguid in the tank. A
Instead of allowing the air after it has per-
formed its duty upon one set of wheels in the
tank A to pass off to the atmosphere or to be
returned directly to the blower, anless so re-
quired, I cause the compressed air collecting
in the upper part of the tank A to be conduct-
ed by a pipe, I, down to a second compressed-
air box or chamber, G/, from whence it is
passed by a valve, &, and one or other of two
diverging conductors ¢ ¢, having a pivoted.de-
flector, k, between them, to act either directly
or indirectly through the liquid, as before, up-
on an eundless belt, J, of buckets arranged
around upper and lower wheels, C C/, mouunt-
ed on horizoutal shafts b b, and whieh have
their direction in motion-controlled by the ad-
mission of the air toeither one of the conduct-
ors 4 7. This endless belt of buckets J is sap-
ported internally between the wheels by guides
or backing-strips %, and is inclosed on both its
exterior sides by curbs or outer guides,D D,
leaving an escape-opening between them at
top, and adjustable by screws e ¢ toward the
ends of thebuckets, Bythis arrangemeut the

“air is confined to act directly or indirectly

through the water upon the buckets, and by
the use of the endless belt of buckets much
power is obtained with very little friction.

The same method of utilizing the escaping
air collecting in the upper portion of the tank
A’ of still liguid may be repeated, by means
of dip-pipes L I, air-boxes G* G3, and appli-
ances as betore described, successively in the
tanks A% A3 and so on indefinitely for any
nuwmber of tavks, and motors, or mechanical
driving devices arranged within the still liquid
therein,and which may either be bucket-wheels
or endless belts of buckets, or beth.

The pipes g and I may each be provided with
foot-valves m m, to retain the air in the boxes
G G’ G? G® when the blower is stopped, and
each of these boxes, if desired, be fitted with
a safety-valve, o. :

The air delivered by the blower E mayeither
first be transmitted by the pipegto actuponthe
motor or wheels in the first tank, A, aud after-
ward be utilized intheother tanks, as described,
or it may be transmitted to any one or more
of the subsequent tanks direct by means of a
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supply-pipe, K, to which the air from the -

blowermay be admitted by the valve f, instead
of to the pipe g, and which pipe K is connected
with the air-boxes G’ G* G® by valves r, and
provided intermediately of said boxes with
valves s, to admit of such varied supply of air
to the tanks that will be found very conven-
ient in case of the motors in any one or more
of them breaking down, or as other circum-
stances mayrequire. Theairorgas, afterithas
doneitsduty in the tanks, orany of them, may
either passoff totheatmosphere or be returned
to the blower to be used over again. For this
purpose, and to provide. for the separate or
joint working of the motors in the tanks, said
tanks or their connecting - pipes I are putinor
out of connection by valves ¢ With a general
delivery-pipe, L, having valves » arranged in
between the connections or valve ¢, and termi-
nating at its oater end in a discharge branch,
1/, commaunicating with the atmosphere and

.controlled by a stop-cock, v, also terminating

in a branch or pipe, 17, leading to the blower,
for returning the air thereto by .closing the
valve v.

When the blower is not used to work the

same air over and over again, then the blower
must be supplied with air from the exterior by

a separate pipe controlled by an independent:

valve, as shown in Fig. 2,aud indicated by the
letters L2 and y.

Fig. 2 shows the same system or method of
working as does Fig. 1; but in Figs. 2 and 3
a series of tanks, A A’ A? A3, &e., of which
there may be any number, are represented as
arranged circularly around a central shaft, M,
and as showing the shafts b of the wheels in
each of said tanks as communicating driving
motion to said central shaftby meansof bevel-
pinions @’ on said shafts b and bevel-wheels b’
on the shaft M, thus obtaining the effective
driving force of all the motors in the tanks
upon a single shaft. Such driving force may,
however, be divided, if desired, and the motor
in each tank be utilized separately; or the
motors in the several tanks may be made to
work partly in coucert or collectively by other
means when the several tanks are arranged
in the same straightline or plane, as shown in
Fig. 1. ' :

When bands J of buckets are used in the
tauks, then the buckets should be constructed
to open and close joints at their meeting
edges, when passing round the wheels which
carry them, by making said edges of maleand
female V-shape, as represented in Fig. 4, to
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prevent leakage of the air at the joints of the
buckets.

The denser the still liquid in the tanks and
the less specific gravity the air or gas which
rises therein, the greater will be the propelling-
power ou the wheels, Hence in some cases I
propose to use quicksilver as the still mediom
and hydrogen gas as the active agent,

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a hydropneumatic engine, the combi-
nation of two or-more still-liquid tanks, A A/
A%, one or more motors arranged in each of
said tanks for operation by air or gas under

pressure rising through said liquid, and one or-

more pipes, I, arranged to connect tne upper
portion of onetank with the bottom of the next
succeeding tank or chamber connected there-
with, whereby the air or gas collecting in the
upper portion of one tank is transmitted for
farther utilization within a suceeeding tank,
substantially as specified. :

2. Ina bydropueamatic engine, the combi-
nation, with oue or more rotating wheels or
motors arranged within a still-liquid tank for
operation by ail or gas under pressure rising
through said liquid, of the diverging ducts 12
and valve % controlling the same, for revers-
ing the action of the motors, when required,
by condacting the air or gas to act upoun the
opposite sides of the axes of the motors, es-
seutially as deseribed, \

3. The combination of one or more auto-

matic deflectors, &, with the wheels or motors
CCor ¢'C' J and the curbs D D, substan-
tially as and for the purposes herein set forth.

4. In combination with the wheels or motors
CCorC/C'J and still-lignid tank or tanks
in which said motors work, the curbs or guides
D D, made adjustable toward or from said
motors on opposite sides of their axes, essen-
tially as described.

5. In a hydropneumatic engine, the combi-
tion, with a blower, E, or other air or gas
forcing means, and with a series of connected
still-liquid tanks, A A’ A% A3 having motors
arranged within them for operation by air or
gas from the blower, as described, of the
chambers G G’ G* G3, the supply-pipes ¢ K,
the valves f 7, the delivery-pipe L, wirh its
branches I/ L? the connections ¢, and the
valves u v, substantially as and for the pur-
poses herein set forth. '

6. In a hydropneumatic engine, the combi-
nation of a circular series of connected still-
liquid tanks, a series of motors within said
tauks for operation by the continuous flow of
the air or gas within said tanks successively,
a driving-shaft arranged to occupy a central
portion relatively to said tanks, and gears
connecting said eentral shafs with the motors
in the tanks, essentially as specified.

LEVI G. COOK.

- Witnesses :
Epyunp H. SmiTH,
JOHN A. BAILEY.
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