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Specification of Letters Patent.

Application filed April 12, 1907, Serial No. 367,864, |

Lo all whom 1t may concern:

Be it known that I, Tmomas O. Perry, a
citizen of the United States, residing at
Chicago, in the county of Cook and State of
illinois, have invented a certain new and
useful Pneumatic Pump or Apparatus for
Raising Water by Means of Compressed Air
ot which the following is a specification.

My invention relates to improvements in
pneumatic pumps in which air under ten-
sion 1s made to act directly against the
water to be elevated, expelling it from a pair
of closed chambers which require to be al-
ternately filled and emptied; and the objects
of my improvements are, first, to provide
positive and efliclent means for automatic-
ally operating an air valve which controls
the alternate admission and escape of air to
and from the pair of closed water chambers;
second, to etfect a complete emptying and
refilling of each water chamber without
waste ol air or undue diminution of the

chamber capacity due to premature action

of the aiwr valve in either direction; and,
third, to obtain abundance of power for op-
erating the automatic air valve without ex-
cessive enlargement of the pump, thereby

saving cost of material and making it feasi-

ble to operate the pump in restricted spaces.
1 attam these objects by the mechanism
1llustrated 1 the accompanying drawings,
i which— - ;
figure 1 1s an exterior view, in elevation,

- of the entire pump, which for convenience

39
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50

may be called a side view; Fig. 2 1s a view
showing the interior face and ports of the
air valve and 1its inclosing casing as pro-
jected to the left from Ifig. 1, and may be
termed a rear view; Fig. 8 1s a rear view of
the valve seat against which the air valve
rocks, showing positions of the ports on its
tace 1n dotted cireles, and 1ts interior ducts
in dotted lines; IFig. 4 1s a vertical longitu-
cinal section through the air valve, valve
casing and valve seat taken in the plane of
the axis of the valve and showing the valve
turned half way between its extreme work-
e posttions; Ifie. 5 1s a vertical sectional
rear view of the upper portion of the pump
taken in a plane indicated by the broken

line 3—5 on Ifig. 65 IF1g. 6 1s a sectional plan

of the pump taken through the axis of the
air valve, but omitting the valve and vari-

ous other parts; Iig. 7 1s a longitudinal sec-

7

tion of one of the water chambers taken
through its vertical axis in a plane indi-
cated by the broken line 7—7 on Kigs. 6 and
14; Kig. 8 1s a longitudinal section of the
cther water chamber taken through its ver-
tical axis in a plane indicated by the broken

Iine 8—8 on Figs. 6 and 14; Fig. 9 is a sec-

tional plan of one of the water chambers
taken 1 a plane cutting the top of the cham-
ber at 9—Y as indicated on Iig. 8; Fig. 10
15 a sectional plan of one of the water cham-
bers taken 1n a plane cutting the chamber at
10—10 as indicated on Ifig. 8; Fig. 11 is a

vertical section through the rear of the base
~of the pump taken in a plane indicated by

the broken line 11—11 on Fig. 14, showing

- the water exit and check valves; Fig. 12 is a
vertical section through the base of the

pump taken in a plane indicated by the
broken line 12—12, on Fig. 14, showing the
passage for water from one of the water
chambers to one of the exit check valves:
I1g. 13 18 a vertical section of the base taken
m a plane through the axes of both water
chambers as indicated by the broken line
13—13 on Hig. 14; Fig. 14 is a plan of the
base of the pump showing also in section
the positions of the two water chambers.
Siumilar letters refer to similar parts
throughout the several views. -
The two cylindrical water chambers M
and N are closed at the top by the chamber-
cap L, common to both chambers, and at
their lower ends by the common base R.
T1e rods T, with nuts T3 clamp the base and

cap against the ends of the chambers. The

base 1s a hollow casting whose interior com-
municates with each of the water chambers
through  the large outer annular openings

R’, and also communicates with the water

inlet Q, which may be simply an exterior
opening into the base or a tubular opening
of any desired form or length. Within the
interior of the base, partitioned off from the
rest of the mterior and from each other, are

two water passages connecting ‘each of

the chambers, through the central openings

R?, with two circular seats R® opening up-

ward and located just back of the chambers.
Check valves X cover these valve seats and

are included within a single check valve cas-
img I, with which the water delivery pipe

Patented Nov. 9, 1909.
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through ears P’ on the casing and screw ; and these three ports communicate with
each other, or all connect with an annular

into Iugs R* on the base. The water inlets
R’ are covered by annular ring valves U,
which are limited in their lift by the stops
T¢, T¢. The chambers, M and N, are sup-
posed to be submerged in water or, if not
submerged, the water inlet () may connect

with any source of water supply from which

the chambers may be filled by gravity or
pressure. ' '

In order that the chambers may fill with

water, provision must be made for letfing
the inclosed air out, and 1n order that water

may be expelled by compressed air, pro-

vision must be made for admitting air un-
der tension. It is required that air be ad-

mitted to and allowed to escape irom the

chammbers alternately so that while one 1s
emptying, the other may be refilling, to 1n-
sure a continuous flow of water from the
outlet. Tor this purpose an alr valve D 1s
located above the water chambers and 1s in-
closed in a casing C, which is supposed to
communicate with some source of com-
pressed air through the inlet pipe %, which in
fact may be part of a reservoir for com-
pressed air. The air valve D 1s cylindrical
in form and has a circular face which rests
against the valve seat K against which the
valve case C 1s clamped by screws which pass
through ears C? on the valve case and screw
into lugs K** on each side of the valve seat,
forming therewith a chamber inclosing the

‘valve. A rock shaft, F, has a bearing at

one end in an. opening, -KE’, extending
through the valve seat, and ferminates in a
rectangular tongue which fits loosely 1n a
corresponding socket, D%, in the center of
the air valve so that the valve may be
reached from without and rocked between
limits. A bow spring, ¢, and also the air
pressure, serves to keep the face of the valve
pressed tight against the valve seat. 1In the

tace of the valve seat are six circular ports

whose radial distances from the axis of ro-
tation and whose distances from each other
are all equal and whose diameters are pref-
erably made about equal to the spaces be-
tween their circumferences. Port, £, leads

into the interior duct, E**, which extending

diagonally down and toward the left com-
municates with chamber, M. In like man-
ner port, E7, communicates through duct,
K2, with chamber, N. Ports, E* and E?
lead into duct, ES, which turns up at the left
and leads to the open air. As I* and E?
communicate they are virtually one port
elongated. The remaining ports and ducts
in the valve seat I may be disregarded for
the present. In the face of the valve, D,
are four ports arranged around the axis of
rotation at the same radial distances as the
ports in the valve seat. Ports, D?, D?, and
D¢ are equidistant from each other and of

the same diameter as the ports in the seat, | two diaphragms, fulcrumed on a hanger g,

chamber, D¢, in the back of the valve. Port
D*, located between D? and D? and dia-

metrically opposite to D*, connects with an

opening in the periphery of the valve so as
to receive compressed air from the valve
chamber and reservoir, 7, and 1s preferably
greater in diameter than the other ports.
In the position of the valve as shown, 1t
is evident that the compressed air will enter

chamber N, and drive water out through the-

outlet, O, because inlet port, D, registers
with port, E?. At the same time exhaust
port, D2, registers with port, Ii% and allows
alr to escape from chamber M, so that water
may enter. Now if the air valve be rocked

so as to make inlet port, D’, register with

port, B¢, an exhaust port, D? will register
with port, Ii7, and the action as respects
chambers M and N will be reversed. 1t may
be noticed that in either position of the air

valve, exhaust ports, D* will connect with

the open air through either ports, &%, or I

So, in order to keep a continucus stream of

water flowing from the pump, 1t 1s only nec-

essary to rock the air valve from one work-

ing position to the other at intervals, before

either water chamber is entirely emptied.

It remains to make this action automatic;
and for this purpose two pistons, or prefer-
ably flexible diaphragms, ¢ and /, are hori-

zontally located, one above and the other be-

low the rock shatt, F. The peripheries of
these diaphragms are clamped against the

castings, A and L, concavo-convex 1n form,
with their concavities facing toward the
diaphragms.
tops of the water chambers, 1s made with a
concavo upper surface and serves as one of
those castings. A closed space 1s formed be-
tween the diaphragm and casting in each
case. _ - '
The clamp castings, B and K, which clamp
diaphragms, ¢ and /, by means of screws, 4,
7/, piercing their peripheries and screwing
into castings, B and L have large circular
recesses. The valve seat, I, 1s extended ver-
tically up and down, expanded at 1ts upper

“and lower ends, and clamped between the

clamping castings; B and K, at the rear of
their peripheries by binding screws, Z°

The center of diaphragm, «, rests against a

disk, 0, large enough to nearly fll the circu-
lar recess in casting, B, and 1n like manner
disk, m, comes 1n contact with diaphragm, /.
Attached to the center of cisk, m, and ex-
tending upward i1s a tube, m’. A similar

tube, 07, 1s attached to and extends down-
ward from the disk, 5. Tubes m’, and 0’
telescope loosely over opposite ends of a con-

necting tube, J’, and are also guided and
free to slide loosely through openings 1n
castings B and K. Midway Dbetween the

The cap, Ly which closes the
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extending from the side of casting, B, 1s an |

auxiliary lever, (3, made in the form of an
1irregular ring, Inclosing a cylindrical cage,
J, pivotally connected therewith on opposite
sides. The cage, J, 1n turn surrounds the
tube, J’, and has at each end narrow internal
flanges between which ard the tube there 1s
considerable annular space. Two washers,
¢, e, fitting loosely within the cage and also
10(}:@1 7 ttlno around the tube, J , are nor-
mally thrust apart agalnst the interior

flanges at each end of The cage by helical

spring, S. The tubes, 0’, m’, are adanted
to engage the washers, d, e. A link, £, con-
nects the auxiliary lever, o, with an arm
at right andes from the axis of
the rock shaft, ]3 which is located above by
reason of the valve e seat, It, having its lower
exceed 1ts upper extension in length. In

~order to give the rock shaft greater bta.blhty,

it is bent around the cage and has a bearing
pillar, I, which unites the castings

B and K, on the side opposite from the valve
seat, IL.
sleeve to connect the auxiliary lever, (z, with
the rock shatt, K, the former also 1s held
from any tendency to tip sidewise. For con-

. venience of consiruction, the cage, J, 1s made
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duet, I8°,

mn two parts, the upper part. bemo screwed

into the lower. After either of the washers,
@ or ¢, 1s pushed 1n toward the other qgmn%t
the motive spring, the recoil of the spring is

eased by the outward movement of the

washer, after the manner of a loose piston
1N a cyhnder creating a partial vacuumn

within the annular space containing the

spring. Also, water must be e*{pelled
through the :mz row annular openings be-

'tween the end of the cage and the tubular
plungers, 6" or m/, causing addltmnal re-

tardation to the movement of the Ppiston
washer when the spring recoils.

In addation to the air ducts already de--

the valve seat, I&, has a vertical
extending 1ts entll‘e lenﬂth COM-
mmuca’unn thmtwh the rim of casmcr B,
with the space inclosed between dnphrmm
¢, and casting, A, and

1"]11*01‘101‘* the rim of castiiw K, and duct, L

seribed,

with a small nozzle, V, reachmﬂ down into

chamber, M. This duct, E°,
with the port, I£%, 1 the face of the valve
coat. Another valve seat port, I* opens
into a  vertical duect, K, leading down
through the rim of casting, K, to the space
inclosed between diaphra 0111 Z, and cap, L.
1h1- space between L and 7 also connects
(1t ectlt with chamber, N, t
nozzle, V', which 1s similar in the form and
posttion to nozzle, V, in chamber, M. These
stmall nozzles are closed by pointed conical
valves, «?, terminating the upper ends of
small valve rods, u’, and 1nteriorly at-
tached to the lower ends of pertorated ouide
sleeves, 1, which loosely receive and guide

'1150 connects

By using two links, f, united by a

also connecting

through the small

the fulerum support, 12

i -

~whose speci

939,307 ' | ' o S

upon the nozzles. On the lower ends of each
valve rod is screwed an adjustable connec-
tion, u®, pivoted to one end of a multiplying
lever, », whose other end has pivotal con-
nection with a link, ¢. DBetween the ex-
tremities, 1n proximity to connection, 23,

lever, 7, is pivoted on the fulerum arm, T5
e\tendmo from the fulerum support, T"

70

which 1s attached to the tie rod, T. Link, g, __

also has pivotal connection with one end of
second forked lever, ¢, whose other end has
pivotal connection with the bow spring link,
y. Between its extremities lever, #, 15 piv-
otec on the fulcrum arm, T*, utendmn from
: which is attached
to the tie rod, T. The lower end of link, v,
connects with the float, W, by passing loosely
through the staples, W?, driven 1nto the top
of the float which 1s ﬂ‘mded on the tie rod,
T, and 1s limited 1n 1ts upward movement by
the fulerum support, T% Link, ¢, 1s made
of heavy material so as to counterbalance a
portion of the weight of the float, W, and 1s
assisted as a counterweight by the long arm
of lever, 7.
material sufficiently light for a float and
which 1s sure never to become water-logged
in water subjected to severe .pressure. On

ccount of the great pressure also, a hollow
metal float can not well resist being crushed.

Also the frequent recurrences of great ex-
ternal pressures, as frequently succeeded by

‘great reductions of pressure, subject the float

to alternating - contracting and expanding
torees, which tend to crack the walls of a

hollow float and cause leakage, even 1f other-
wise such a float could withstand the exte-
rior pressure and yet be sufficiently buoyant
without a counterweight.

admission of water. In order to secure un-
changeableness of buoyancy, the float ap-

'j:)cwently needs to be 'of solid substance, 1m-
pervious to water or alr, and as no such ma-

terial unchangeable 1n water 1s av: ailable,
e omvnty 1s materially less than
that of water, 1t becomes necessary to coun-
terbalance a portmn of the float’s weight.
The counterbalancing weights, ¢, ¢, beme
mside of the chambers M, \T need to be of
oreat specific gor awtv 1e1&twely to the

denslty ot the ﬁoat& i order to hold the

vent valves, w2, firmly closed when sub-
merged 1n Water The vent valves are seated
with greater force by reason of their being

fully “closed before the water rises in the
chambers sufficiently to submerge the coun-

terweights, which, notwithstanding their re-
duced weight in water, still suffice to hold
the vent valves to their seats and prevent
leakage after they are once tightly closed.
One of the greatest troubles attending the
action of floats required to operate valves in
pneumatic pumps, especlally when the sup-

- For it 1s difficult to find any
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will be 1f the air in them is

ply of compressed air 1s dependent upon a
windmill, 1s caused by a tendency of the
float opemted valve to %tlck to 1ts seat after
intervals of long disuse as when the wind
ceases to blow sufficiently for hours sv even
days. Also where other motive power is
used for compressing air, the pump is liable
to have protracted periods of rest. This
liability of the valve to adhere to its seat
after long periods of rest is greatly reduced
by 1"611@171110 the pressure ‘10‘11115’5 the seat
after the valve is first fi 11111}? seated. The
sticking appears to be due in most cases to
slowly Formed cementation between surfaces
too tightly pressed together in the presence
of moisture.

Other advantages derived from counter-

balancing the ﬂoata-, by submergible weights
and connections within the water chambers
are compactness, avoidance of packing
glands, and reduction of pivotal friction
which the addition of counterweights nat-
urally augments. The pivotal connections
between counterwe 1ohts .md levers are con-
stantly lubricated by the water, a matter of
censiderable 1mportance, with small floats
made of heavy material such as must be used
to secure absolute impermeability and dura-
bility under great pressure. Moreover, the
small and delicate needle valves intended to
be used 1n my device in which an exceedingly
slight area 1s covered and but an inappreci-
able movement required, renders 1t 1mpossi-
ble to utilize a counter Welght outside of the
chamber.
- The mechanism so far described 1s sufli-
cient to render the pump automatic and ef-
fectively operative under ordinary condi-
tions.

The operation 1s as follows: To start with,

both water chambers, being 1mmersed, are

supposed to be full of Wdter, as they surely
1rst allowed to
escape, either by rocking the air valve or by
letting the air off thlm“mh the auxiliary
pet- cock placed qnywhele on the inlet air
pipe, 2. In the position shown in Figs. 1
and 2, the valve, D, admits compressed air
to chamber N, expelling water therefrom
until 1t 1s nearly emptied or until the float,
W, descends and pulls open the vent vﬂve,

w?, by way of which air 1s admitted below
chaphragm, /, torcing up the disk, m, and

rocking the valve, D to the reversed POs1-
tion “Lheady described. In this supposed
operation the motive spring, S, was not
called mto action and for present purposes
the loose washers, ¢ and ¢, may be regarded
as fixed heads at top and bottom of cage, J,
just as they are in effect when the motive
spring simply holds them in their normal
pOSlthIlS against the mternal flanges of the
cage. The valve, D, being reversed, admits
compressed air to the other chamber, M,

and allows air to escape from chamber, N,

through the ports E7 and D3,

939,307

so that it may refill with water while cham-
ber M, is being emptied. The reversal of
valve, D also lets the air escape from below
dmphraom (, through ports, K* and D>,
which, by reversal were made to refrlster
with each other, and the diaphragm “then
18 restored to its ‘normal initial position
by external water pressure. Before reversal
the port I&*, was closed by the valve, D, as
shown. The action in ch‘lmber M, is pre-
cisely the same as in chamber, N Xcept that
the opening of the vent, u2 by the float ad-
mits air above cmphmgm a, Torcing down
the disk, 6, and again reversing the Valve D,
S0 as to readmit air to chamber N, and let
alr escape from chamber, M. Air escapes
from beneath diaphragm, Z through the reg-
1stering together of ports E* and D2 at, the
same time that it esc: apes from chamber, N,
Thus, ‘the
Vexsal of valve, D, occurs whenever the
cat 1n either water chamber falls by rea-
son of the water being almost entirely ex-
cluded.
- While the action of the pump as described

x|

1s ordinarily sure and satisfactory, there are

two known conditions under which failure
may occur. ‘The height to which the water
18 to be elevated may be assumed to insure
sullicient air tension to effectively operate
the air valve, or, say, as much as ten pounds
to the square inch.  But much less than
eight or ten pounds pressure may fail to
mmpletelv effect reversal, and still further
reduction of air pressure will rock the valve
less and less until it barely moves a little
cach way from the exact intermediate posi-
tion,and may even finally stop there where it
either equally admits air to both water cham-
bersornot at all. From this neutral position

‘of the air valve the pump may not always

again be started by simply increasing the
air pressure, and it would seem as thouwh it
might even be necessary to shift the V.«llve once
by hand i order to restart the pump. This

‘manner of possible failure might occur with

inconvenient frequency when a windmill is
depended upon to maintain the supply of
compressed air; and as it i1s expected that
this pump will be especially and chiefly
usetul in connection with wind power, it is
needful to apply a remedy for this defect.

The other condition of possible failure is

when a leakage of air past the vent valve,
w?, or. due to defect in the wvalve, D, or
otherwise, allows a premature accumulation
of alr. behind either diaphragm and rocks
the air valve so slowly that 1t halts in its
neutral position. A slow leak, such as might

otherwise be tolerated, would not have time

to cause failure in this manner, when the
pump 1s working normally under ample air
pressure, but 1"”11frht cause faillure when the
compressed air supply comes very slowly
dlrect flom A Compressor operated by a
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windmill. Or, when the air supply is drawn
from a storage reservoir and the flow of
water from the pump is shut off, when not
needed, by closing a cock in the water outlet,
leaving the air inlet to the pump constantly
open, failure might follow a slow accumula-
tion of air back of either diaphragm.

In order that failure may mnever occur

trom the two mentioned causes, the motive

spring, S, 1s provided to act in conjunction
with lever, Gz, whenever air is admitted be-
hind the diaphragms, in conjunction with a
retarder, H, which is hinged between ears,
K’, projecting from the side of casting, K,
directly below the projection, G’, that pro-
trudes from the auxiliary lever, &, so as to
encounter the slanting shoulders of the re-
tarder in both directions of its reversing
movement. The slanting shoulders are
adapted to retard the reversing movement of
lever, (x, just before its midway position is
reached where the function of the air valve
would be neutral, by reason of being pressed
against the projection, G, by the obstruct-
ing spring, K2 A short horizontal arm,

H’, limits the inward movement of the re- |
tarders by contact with casting, K. The re-

sult of this obstruction is to cause a com-
pression of motive spring, S, until sufficient
tension accumulates to overcome the obstruec-

‘tion, when the recoil quickly sends the air

valve past its neutral position. If the in-
creasing tension of the motive spring should
not sutlice to overcome the obstruction of

~the slanting shoulders, the obstruction would

be overcome by reason of the closing together
of the coils of the spring. And should the
motive spring be too stiff to yield at all, the
obstruction would cause an accumulation of
compressed air against the diaphragm, ¢, or
¢, until the Increasing air tension would

overcome the obstruction, when the rebound

due to the elasticity of the air would send
the air valve quickly past its neutral posi-
tion. In this case the action would be the

same as if the washers, d and e, were im-

movable with reference to the cage, J. Thus
1t appears that the motive spring may be dis-
pensed with 1f the compressed air has suffi-
clent space 1n which to accumulate back of
the diaphragms. Unnecessary space and
waste of air are avoided by using the motive
spring. It 1s only necessary that lever G
be obstructed before the air valve is rocked

‘through half of its total movement. Under

normal conditions the air valve will be car-
ried completely and promptly to the limit of
its angular movement independently of the

~action of the retarder and motive spring,

60
“if they prevent the air valve from stopping
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and these auxiliaries meet all requirements

where 1ts relation to the two water cham-
bers 1s exactly neutral. '

The term “ pneumatic pump” is used to

cdesignate an apparatus for raising water or |

il

‘other gaseous

‘said -air vents when water 1s discharged

9"

other liquids by means of compressed air or
tuids.

In my copending application, Serial No.
203,228, filed April 14, 1904, T have claimed
generally a “float ” in combination with two
water chambers having outlet and inlet
valves, a reversible air valve adapted to ad-
mit and exhaust air to and from the cham-

‘bers, main inlet and exhaust ports to said
water chambers controlled by said air valve,

auxiliary air vents to said water chambers
controlled by said vent valves and a motor
operated by compressed air for reversing the
air-valve 1n either direction. In the present
case 1 have added, in connection with the
float, the counterbalancing elements shown
and described, and therefore do not wish to
be understood as making claim to a float ex-
cept 1n combination with said counterbal-
ancing elements; nor, do I wish to be under-
stood as claiming a float in combination with
a counterbalancing weight generally, inas-
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much as such a combination is old in the art,

but ' | |
What I do claim and wish to secure by
Letters Patent is:—

1. The combination with two water cham-
bers having inlet and outlet water valves, a
reversible air valve adapted to admit and
exhaust air to and from said water cham-
bers, main air inlet and exhaust ports con-

trolled by said air valve, a motor operable

by compressed air adapted to reverse said

alr valve in either direction, auxiliary air

vents in said water chambers, vent valves

aclapted to open and close said vents and
counteracting air ducts leading to said mo-
tor from said air vents, of floats located in
said water chambers in operative connection
with said vent valves to open and close

from and admitted to the chambers, and
counterwelghts within said water chambers
above the level of said floats to counterbal-
ance a portion of the weight of the floats to
cause a maximum pressure to be exerted
upon the valves at the 1nstant of closure and
then to reduce said pressure. IR
- 2. The combination with two water cham-
bers having inlet and outlet water valves, a
reversible air valve adapted to admit and
exhaust air to and from said water cham-
bers, main alr inlet and exhaust ports con-
trolled by said air valve, a motor operable
by compressed air adapted to reverse said
alr valve 1n either direction, auxiliary air
vents 1n said water chambers, vent valves
adapted to open and close said vents, and
counteracting air ducts leading to said mo-
tor from sald air vents, of floats in said
water chambers adapted to open and close
sald air vents when water is discharged
from and admitted to the chambers, and
counterbalancing lever connections within
sald chambers between said floats and vent
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’mlves to counterbalance a poxtmn of the | to ekert a maximum initial pressure hol eloeﬂ

weight of the floats and impart a mamnmm
1111t1e1 pressure thereupon.

3. The combination with two water ehem—

‘bers having inlet and outlet water valves, a
reversible air valve adapted to admit and

~exhaust %11’* to and from said water cham-

0
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~ bers, main air inlet and exhaust ports con-

~ trolled by said air valve, a motor operable
by compressed air adapted to reverse said |
air valve in either direction, auxiliary air

vents in said water chambers, vent valves
adapted to open and close said vents, and

- counteracting eu‘ ducts 1eed1110’ to seld mo-

tor from - emd alr vents, of ﬁeats In sald
water chambers for opening and closing said
air vents when water 1s discharged from and
admitted to either of said ehamber and

compound levers intervening between said

valves and floats, said levers bem provided
with cmmterbehnemg elements  located
within said chambers above the level of said
floats to counterbalance a portion of the lat-
ter and vary the pressure thereon.

4. The combination with two water eh%m-'

bers having inlet and outlet water valves, a
reversible air valve adapted to admit and
exhaust air to and from said water cham-
bers, main air inlet and exhaust ports con-

trolled by said air valve, a motor operable

by compressed air edapted to reverse said
air valve in either direction, auxiliary air
vents in said water ehembers vent valves

adapted to open and close said vents, and

counteracting air ducts leading to said mo-
tor from said air vents, of Aoats in said
water chambers adapted to open and close
said alr vents when water 1s discharged

from and admitted to the chambers, partml

counterbalancing connections within said
water ch**:,mbere for connecting said floats

and valves, the leeetlon of sald connections
owing water will

being such that the 1n
first act upon the floats and then upon the

“connections to reduce the pressure upon the
valves after the first posﬂzn}*e impact of

- closure.
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5. The combination with two water cham-

bers having inlet and outlet water valves, a

reversible air valve adapted to admit and
exhaust air to and from said water cham-
bers, main air inlet and exhaust ports con-

trolled by said air valve, a motor operable |
by compressed air edepted to reverse said
air valve in either direction, auxiliary air

vents in sald water-chambers, vent valves
adapted to open and close said vents and
counteracting air ducts leading to said mo-
tor from said air vents, of floats within said
water chambers, said floats being impervi-
ous to water under pressure, and means
within said chamber for partially counter-
balancing said floats, said counterbalancing
means bemo Tocated above the level of sub-

multiplying the power exerted by

ing the valves and then to reduce said pres-
sure to maintain the closure of the valves
while preventmo them from stlchme to the
valve seats.

6. The combination with two water cham-
bers having inlet and outlet water valves, a
reversible air-valve adapted to admit and
exhaust air to and from said water-cham-
bers, maln air inlet and exhaust ports con-

trolled by - said e1r-valve, a motor operable

by compressed alr adapted to reverse said
air-valve in either direction, auxiliary air

vents in sald water ehambers vent-valves
80

adapted to open and close said vents and
counteracting air ducts leading to said motor
from
water chambers for opening and closing one

or the other of said air-vents when Wete‘r 1S
discharged from and admitted to either of

said ehambere, two lever connections for
the float

said vents of a ﬂoat in each of said

to open or close the vent valve e,nd a heavy

link arranged to connect said two levers to:

counterbalance a a portion of the weight of

the float, said link bemng so loeeted Wlth]ll‘

said chamber as to be Submerged in the in-
flowing water after the submergence ef the
float, Substfmtmlly a8 desembed

7. The combination with two water cham-
bexs having inlet and outlet water valves, a -
reversible air-valve adapted to admit and
exhaust air to and from said water chambers,
main air inlet and exhaust ports controlled
by said air valve, a motor operable by com-
pressed air adapted to reverse said air-valve
in either direction, auxiliary water vents in
said water ehembere vent valves adapted
to open and close said vents and counteract-
ing air-ducts leading to said motor from
said air- -vents, of a ﬂoet in each of said

‘water chambers for opening and closing one
‘or the other of said air-vents when Water 18

discharged from and admitted to either
water ehamber compound levers interposed
between said float and vent valves, and a
connection between said levers eomprlsmﬂ* aQ
heavy linlkk arranged to counterbalance a
1::01131011 of the weight of said float, said le-
vers and link bemn inclosed Wlthln said
water chamber so as to be submerged 1n the
inflowing water, substantially as ‘described.

3. The combination with two water cham-
bers having inlet and outlet valves, a reversi-
ble air- valve. acdapted to admait and exhaust
air to and from said water chambers, main
air inlet and exhaust ports controlled by said
air-valve, a motor operable by compressed
1T fmdepted to reverse seld air - valve 1in
either direction, auxiliary air vents i said
water clnmbers vent valves adapted to open
and close said vents and counteracting air-
ducts leading to said motor from said Vente,
of floats in said water- chambers for opening

mereence of said floats to cause the latter | and elosm{r sald vents when water 1s dls-
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charged from and admitted to the water | In testimony Whereof T have signed my
~chambers, actuating connections between | name to this spemﬁcatlon in the presence of 1C
sald floats and said vent valves and counter- | two subscribing witnesses.

weights adapted to counterbalance a portion |

of the welght of said floats, said counter- | THOMAS O. PERRY

5 -
welghts bemcr located within said water | Witnesses:
chambers so as to be submerged by the in- Jxo. B. Bravrs,
flowing water, substantially as described. o Daxrt. E. Brinxk.




	Drawings
	Front Page
	Specification
	Claims

