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UNITED STATES PATENT OFFICE.

'THOMAS O. PERRY, OF CHICAGO, ILLINOIS.

PNEUMATIC PUMP.

SPECIFICATION forming part of Letters Patent No, 485,880, dated November 8, 1892,
Application filed September 5, 1891, Serial No, 404,854, (No model.)

To all w?wm it may concern

" Beit known that I, THOMAS O. PERRY a c,m- ‘
zen of the United States residing atChlca.go,
~county of Cook, and State of Illinois, have

invented certain new and useful Improve-
ments in a Pneumatic Pump, which are fully

‘set forth in the following specification, refer-

- ence being had to the acecompanying draw-
- ings, fmmmfr a part thereof.

ro .
~ water by the force of compressed air intro-

duced into submerged chambers,into which
~ the water flows by its head.

This invention relates to devices for I‘a,lblﬂﬂ'

In order to ob-
tain continuous flow of water by this method,

‘more than one chamber must necessarily be
employed, because each chamber must be al-

- Jowed time to fill in the intervals between the

20

- periods during which the water is being ex-
- pelled by the force of the compressed air.
has been customary to employ two chambers,

which are alternately filled and emptied.
One feature of my invention counsists in the
employment of morethan two chambers, with

- 'the effect of getting a more uniform flow, and

30

35

40

another feature consists in the means for op-

“erating the valve or valves which control the

ACCESsS of compressed air to the chambers suc-
cessively, and relates, also, to the form of such
valve, as well asthe f-;peclﬁe form of the cham-

bers and their controlllnmvalveb
In the dmwqu I‘wure 11s a side elevatlon

of a pneumatic w ater-elevator embodying my

Fig. 2 is a section at the line 2 2
therefore, the cylinder

mventlon
on Fig. 1, showm

-whlch contams the Submel oced chambers in

top plan. Fig. 3 is.a beetlou at the line 3 3
on Fig. 2. Fl“‘ 4 is a section at the line 4 4
on Kig. 3. Flﬂ' 5 is a section at the line 5 §
on Fig. . Flﬂ". 6 is a sectional top plan of
the case containing the valve-regulating de-

vices, the top plate being partly broken away

to show a motor-wheel, which forms part of

the valve-controlling mevha,mbm and other
portions being shown in section at the plane
6 6 on Fig. 7. Fig. 7 is a section at the line
77 on Fl”‘ 6. Fw‘ 8 is a plan of the lower

member of the valve-chamber and the mech-
- anism therein, being all of said chamber be-

50

low the plane of the line $ 8 on Fi ig.7. Fig. 9
is an inverse plan of the valve wlnch eontlom
the adm1ssmn of airsuccessively to the cham-
‘bers. Fig.10is a plan of the mlve-seat Fig.

It

|

[ S —

11 is an enlarged detail section of a modi,ﬁed |

form of air-nozzle for directing the blast
agalinst the motor-wheel which operates the

‘air-controlling valve.

A 15 a cvlinder, which is designed to be sub-
merged, and which contains three chambers
A" A" A’; each occupying one hundred and
twenty degrees of the cylinder, being sepa-
rated by radial vertical partitions A® A* A%,

core A’ vertically tubular and constituting
the water-discharge passage. This central
hub of the eylinder is at the lower portion
expanded similarly in the angular spaces be-

1vely, and chambered out in said expanded
portion to form a valve-chamber A®, which
constitutes horizontal expansion of the lower
end of the water-discharge passage A3, Kuch
of the chambers A’ is entered at the top by
an air-pipe I3, and each has at the bottom
two ports A and A, of which A¥is an educ-
tion-port and A" an induction - port. The
eduction-porc A leads by the duct a' down-
ward, then horizontally, and then upward into
the valve-chamber A% the three passages a'
from the three ehambels respectively, thus
all entering the valve- chamber A% and all

eommumcatmw therethrough into the water-
| discharge passage A%,

Eaeh of the discharge-
ports of the ducts ais closed by a down-
wardly-seating valve—that 1s, a valve whigh
admits the water upwmd but cheekb its flow
downward. I have for convenience of con-
struction made these valves all of one piece
of leather, and they may hereinafter be re-
ferred to as the “compound valve” C C C.
The particalar construection of this compound
valve will be hereinafter described. KEach of
the induection-ports A!! is closed by a down-
wardly-seating valve D, admitting the water
up into the chamber, but preventing its out-
flow through said p01t For convenience of
canstluctmn and to give ready access to all
the valves I have made all the valve-seats
for the valves C C C and D D D in the same
horizontal plane, and I divide the cylinder A
at that horizontal plane, mounting all the

valves on the uppersuarface of the 10W61 por

tion or base a, so that upon the removal of the
upper portion they are all exposed upon the
top of sald base. The two ports of the ¢cylin-

395
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said partitions merging in a central hub or

65

tween the three vertical partitions, respect-
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- of the well or reservoir from which they take |
their water-supply, I provide the jacket, com- |
. prising thebottom pan K and the eylinder E’, |
alittlelarger than the eylinder A and dddpted
therefoxe, to receive the latter within it, the |

IO

1nto suitable bosses in the upper portion.
order to protect the valves from solid matter
since these chambers are most

der are secured : together by bolts o’ o/,

serted upward. thmucrh the base and Screwed
In

1n the water,
conveniently set on the earth in the bottom

~ height of the eylinder K’ being sufficient to

 bolts which secure tlie parts of the cylinder |
A together pass up through the pan E, which |

20

protect the ports and valves from sediment,

through the ports A, ~ For convenience the

forms the bottom of the ]aekeb E E/, and se-

~ cures said jacket to the ¢ylinder A.

The detail construection of the comnound

. valve C C Cand the controlling and: securing

devices associated withit I w111 now dGSCI’le‘
Said valve consists, as stated, of asingle piece
of leather or rubbe]:' or like ﬂemb]e matemal

adapted for such purpose and bound at the

- eenter within thecirele 6f thethree dlseha,rcre-

| o
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~ ports of the duct ' by the s
has thethree arms C!° C° C¥ overhanging the |
. ports and extending upward obhquely from |

- theé center to rs'e-r'v.'e ‘a8 checks to limit the

opening of tlie valves. Said spider is bound

to'‘the base a of the cylinder by a suitable
screw ¢’ and is prevented fromr turning, .;md; |
thereby prevents the valve C C C from turn-

ing, by the lugs C* C?* C® which are clinched
down aroumnd the edge of the boss a? at the
center of the base a, “into which ‘the bolt ¢’
is serewed. Said boss, it will be understood,
extends up to the level of the seats of the
valve C C C. The valve portions C of the
valve C C C are respectively clamped be-
tween upper and lower washers ¢ and ¢’, the
upper washers ¢’ having a diaméter equal to
or greater than the valve-seat and the lower
Wdfahel‘ ¢ having a diapeter less than the dis-
charge-port of the duct &2
D are similarly constructed, being made of
leather bound between 'the washer D’ above
and D? below, the leather being riveted to the
casting upon ribs ¢, projecting up for the
purpose to the height of the valve-seats, and
thetop washers D', ‘which'bind said valves; are

provided with tails D to serve as checks to |

prevent the valve being thrown over out of
position by the entrance of the water. The
discharge-pipe Fisscrewed into the discharge-
passage A’ and conducts the water to the
point of final discharge.

1t will be understood that' upon the com-

pressed air being admitted io any oné of the

chambers A’thlouwhlts air-pipe B, the cham-
ber being before hlled with mdter the force
of such compteb%ed air will dnve the water
out through the port A%, through the duet ¢,

spider ¢/, whlc,h_ |

"The valves D D

485,880

1 passage A®and the discharge-pipe I, and that

upon the air-pressure being removed and air-

vent permitted through said pipe the water
will flow in freely through the port A past

the valve D. . When only two chawbers are

employed, the compressed air is customarily
shifted from one to the other by proper ar-
rangement of valves, which simultaneously
closes the vent of the chamber to which the

pressure is transmitted and opens the vent of

the other chamber, and since the pressure and

vent ports of the same chamber must not be
1 open at the same time the movement of the
‘the jacket extending up to clear water, 8o as |
to admit only clear water over its upper mar- |
gin, and thence down 1:0 the bottom and up

70
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80
valve i§ customarily such that there is an'in-
stant during that movement at which the
pressure is cut off from both chambers and

the water-expelling force therefore momen-

“tarily suspended. My purpo$e in providing

three chambers is to obviate this defect by
baving at all times one chamher, and durmn'

| a portion of the time two chamberq exposed 1:0

the compressed air,so that there is no instant
at which the pressure of the air is not being

1 exerted upon the water in some one or more

of the chambers and expelling it into thedis-
charge- -pipe. The stream afforded by the

pump is thereby made absolutely continuous
and practically unvarying under like con-
_dltwns of pressure and supply.

I will now describe the devices by which I

9°

regulate the admission of compressed air to -

‘the chambers suceessively and successwely
- vent said chambers to admit water thereto.

G G’ is a chamber which forms part of the

air-passage from the air-compressor or source

of compressed ‘air of whatever sort to the
water chambers.

G*is a coupling for convenience of connect-
ing the chamber G G’ to the “d,ter-cha,mberb
.‘»md to the source of eompreqsed air. The

chamber is made in two parts G and- G’

merely for the purpose of gaining access to

the mterlor mechanism.

G® is'a plug which affords a seat for the
valve which controls the admission of com-
pressed air to the water-chambers and’' the
vent of air from. the same. It has a ecentral
duct G*and three ducts G®, arranged around
the central duct at one hundled d,nd twenty
degrees apart. Merelv for convenience in
connecting the pipes B B B tothe outer ends
of these ducts G G5 Q¥ the latter are in-
clinéd to the central duet, so that their lower
ends are farther from it than their upper
ends. The coupling G?® has four ducts G¥
and G* G¥ G*, corresponding, respectively, to
the positions of the ducts G* and G G G,
so'that when said coupling is bolted fast to
the lower side of the lower portion G’ of the
case, as seen in Fig. 7, the upper ports of its
said ducts register with the lower ports of the
duets in the mlve-seat respectively, and with
them from continuous ducts, the central one
being a vent-duet and termmatmtr at the

~outer air at the lower side of the coupling,

and the three surrounding duets leading to

past-the valve C, and throuu'h the dls(,ha,rﬂ*e- | the air-pipes B B B, rebpectwely, which are
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coupling G* communicating with the duct G*3
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serewed into the lower ends of the ducts G
‘G G of the coupling.

B’ is an air-supply pipe from tne com-
It is secrewed into the side of the

therein, which opens upwardly at the same

- Tace of the coupling at which the other ver-

10

tical ducts mentioned open and registers with
the duct G* in the portion G’ of the chamber,

said duct extending along the under side of
sald chamber and upward at one side thereof

~and opening upwardly and registers with the
- duet g™ in the upper portion G. Itisapoint

T

20

of great convenience that all the ducts which

zlea,d into the chambers G G’ emerge there-
from through a single plane surface, and that

the coupling G* has its corresponding ducts
emerging at a corresponding plane surface,
so that a sheet of flat packing, suitably

pierced at the locality of the duects, interposed

between said plane surfaces makes air-tight
junction simultaneously for all the duets

- when the coupling is bound by bolts orscrews

30

ber.

directly to the chamber.
The duct ¢'* is provided with a nozzle, as

hereinafter described, through which the air

is discharged into the interior cavity of the

‘chamber against the vanes or pockets of a
motor- wheel K, mounted, as hereinafter de-

scribed, 'md fmda,pted to revolve in the cham-

K’ &’ K2 1? K3 3 K* k*are successive pairs

~ of gears and pinions constituting the train

35

40

K by

from the motor-wheel K to the valve L. This

valve has a downwardly-projecting hollow
spindle L. at its center, by which said valve

is journaled in the upper end of the vent-duct
G¥in the plug G%, and its periphery is cogged

outside the circumference of the valve-seat,

so that it may be rotated by the train de-
scribed, which is driven by the motor-wheel
means of the pinion N thereon.

- duet U in said spindle I communicates by
- way of the port /! with the groove [ on the

45

~the are of a

Jower face of the valve, said groove being in
circle about the ceuter of the.
spindle I’ and occupying about one hundred
and twenty degrees.
valve, in a position diametrically opposite to

On the same face of the

the said groove !, is a similar groove (% of

“equal extent, which communicates with a ver-

~ tical duet [%, which extends entirely through

the valve.

The groove ['! and the groove ['?

“are each at a distance from the center of the

55 _ .
- duects G from the center of the duet G* so

"that as the valve revolves about said center
- said grooves register successively with the
- upper ports of ‘the ducts G2

60

valve equal to that of the upper ports of the

In order to
understard the purpose and effect of this con-

_StI action and arrangement of the valve and

its seat, assume at the start that the valve L

stands in such position that the groove U

B ,overhanﬂ's the upper port of one of the ducts

'_ Gﬂl

“The water-chamber in the cylinder A,
which communicates with said duct, will be

The
| elosed again.

through the groove [** and the duct //,leading
therefrom out through the spindle L’ of the
valve, and the duet G* of the plug G8.
the same time, since the groove {!* occupies
one hundred and twenty degrees, it will al-

ways overhang one of the ducts G and place

suchduet, and therebythe chamberwith which

At 70

1t eommumcates In communication throun'h 75 '

the duact I8 with the interior cavity of the

chamber G G, and will thereby expose its wa-

ter-chamber to the pressure of the compressed
air which is admitted through the chamber

G G’. The third duet G* will, aceording to

30

the position of the valve, be ‘either pa,ltly |

~overhung by the groove [ or partly overhung

by the groove 112 or closed by the portion of
the valve-face which intervenes between the
proximate ends of sald grooves—that is, the
third water-chamber will be either in com-
munication with the vent and be filling with
water or in communication with the com-
pressed ailr, and thereby be emptying, or will

be closed, so that there will always be at least

one chamber filling and one chamber empty-
ing, and the third chamber will either be
filling or emptying or inactive, according to

the position of the valve. If now the valve be
caused to revolve steadily, it will be evident

that as the groove [** comes into communica-
tion suceesswely with the ducts G%, respect-
ivelv,and thereby exposesthe wa,ter-ehambers
A" A’ A’ successively to the compressed air,
each chamber will be kept in communication

‘with ecompressed air through something more

than one-third of a revolution of the valve,
and such communication will then be cut off
an instant,and the groove ', cominginto com-
munication with the same duct G%., will af-

ford vent for the air in the water-chamber

and permit it to fill for something more than
one-third of a revolution of the valve, to be
followed in turn by the groove ['? an instant
Kach water-chamber will be
thus alternately exposed to the air-pressure
and relieved therefrom and permitted to vent,
with an interval of an instant between the

two conditions at each change, and each of
the grooves {!* and [* will make communica-

tion with the succeeding duct G* before they
pass out of communieation with the preced-
ing.

[* in passing a given aperature is no more

than sufficient for the water-chamber with

which communication is thus made to empty,
there will always be atleast one chamber from
which water will be in process of discharge,
and if the period of time necessary for a wa-
ter-chamber to fill under the conditions exist-
ing in a given instance—that is, the head of
water and the size of the induction-port All—

is not greater than that same interval, each
chamber will be completely filled during the

time the groove [!! is passing the duct G,
which leads into it,and the supply will there-

fore befully maintained. When any desired
.'_.111 communication freely with the Outer air | degree of pressure is obta,mable the alr-press-

If now the speed of rotation of the valve
be such that the time oceupied by the groove
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ure may be regula.ted acemdmw to the head | 1ty Q', which is provided as a terminal of the

of water, so that the emptying of each cham-
ber will be accomplished in the same time as
the filling, so that the rate at which water
may be elevated shall be as great as possible
in view of the head of water in the reservoir;

- but under any given and.permanent condi-

10

tions as to the head of water, where the air-
pressure obtainable is limited, the groove [
may be made of such length only as is neces-
sary to keep the vent open as long as is re-
quired to fill the chamber and the groove [

~extended by as much as the groove I may be

20

.30

35

40

45

55

" 60

under this condition dlI]JlIJlShed thus mak-

ing the period of exposure of each chamber |
to pressure proportioned to the period of its |

relief from pressure and opportunity to vent,

as the head of wateravailable for filling is t0-
the pressure of air available for emptying.

The interval between the proximate ends of
the grooves./!! and /®* need be no more than

‘enoun"'h to cover the ports of the ducts G3, re-
but the groove {* must be 1onﬂ'-
enough to lap at the same time over two of

Speetlvely

said ports All variations in the arrange-
ment may be tested by these two requirements.

The motor-wheel K rotates the valve by the

train already described, the train being in-

terposed to reduce the speed from the very .
rapid speed which the motor-wheel is designed

to receive to the moderate or very slow speed

which the valveshould have. The compressed .

air which is to be utilized for expelhnw Wa-

wheel. Any form of nozzle will serve the
purpose to a degree; but when high pressure

18 obta;inable" the retardment of a small noz- |
- zle is proportionately much greater than when

the pressure is low, and since it is only nec-
essary to condense the blast su ficiently to
give it the speed which it must have to prop-

'erly revolve the motor-wheel, and any further

condensation resulting in a higher speed
causes a waste of energy, I have provided an
automatically- adjusting nozzle, which- I will
now describe.

The duet g*? is formed in the horizontally-
projecting boss G in the upper member or
cap & of the case G G’, the outer end of said

boss being enlarged and having an enlarged
cavity 913 and beiuu‘ divided by a plane

th10ua‘h that cavity a,t right "angles to the

direction of the duct G', the removable cap

or head G of said boss serving to bind be-

tween itself and the body of the boss an elas-
‘tic diaphragm P. To the center of this dia-
phragm P there is attached the nozzle Q,

which is tapered at 1ts innermost end ¢ and

fits a tapered seat ¢’ in the larger nozzle-cav- | plu

-provided through the duct g*;

duet 912 A spring R, seated back of the dia-
phmﬂm at the rear or outer end of the nozzle
(Q and in the cap G, tends to forece said noz-
zle inward and to seat its tapered end q in
the tapered seat ¢’. The air gains access

from the duct g into the nozzle Q through

openings ¢®. The diaphragm P experiences
at the outer side—u. e., the side toward the
cap G—the pressure which exists in the
chambers G G/, air communication from the
chamber to tha,t side of the dlaphmn‘m being

other side it e'xperi-enees such additional
pressure as is due to the retardment of the
injected air by the nozzle. . When, therefore,
the pressure from the eompressor is great, the
small aperture of the nozzle Q, permlttmn' the
discharge of the compressed air into the cham-
ber G only at a moderate rate, causes the ten-
sion of the air at the inner side of the dia-
phragm to be increased above the tension
which exists in the chamber and at the other

{ side of the diaphragm and causes said dia-

phragm therefore to yield outward, and there-
by to draw with it the nozzle Q, and in so do-
ing to open the larger aperture of the nozzle
Q’ and permit freer discharge of the com-
pressed air into the chamber. The extent of

| the opening thus atforded will be partly af-

fected by the tension of the spring R, which
may be employed to add itsr emstance to that

{ of the compressed air back of the diaphragm
ter from the water-chambers is utilized in its

passage from-the compressor to the valve by
‘being compelled to pass through the nozzle_
as a means of actuating the motor-wheel to
rotate the valve, its tension or capacity for.
elevating the W&’[el being inappreciably at--
fected 'by the retardme_nt, which is caused by .
the nozzle, which is necessary to condense it
to a jet or blast to adapt it to revolve the

to restrain the WlthdI'anIl*T movement of the
nozzle Q. - - .

In mder topr event the Smaller mterlor noz-

zle Q from being %t()pped up by dust which

| may be present in the air, I provide the

clea,mnﬂ‘-rod S within said nozzle Said rod
is fixed 1 upon a cross-pin S’, which is lodged

at the inward side of thecavity ¢'® in the mar-

gin of the duct g®* and retained by the waqhm
S2, the nozzle Q having apertures ¢® ¢® at op-
pos_lte sides, whereat sald ¢ross-pin passes out

through it, said apertures being elongated to
Any

permit the desired play of the nozzle.
obstruction which restriets the discharge of
air through the nozzle and tends, therefore,
to causethe diaphragm to yield and carry the
nozzle outward draws the nozzle back over
the plunger and causes thelatter to be forced
through the mouth of the nozzle and relieves
1t of obs.tructlon The rod S need not fit so
closely in the duct of the nozzle Q as to pre-
vent the passage of air about it into the noz-
zle, and the apertures ¢° may therefore pel-
form partly the function of the aperture& q>.
A modified form of double nozzle is shown
in Fig. 11, which I will now describe. The
boss G isdrilled out to the shoulders ¢'¥ and
g, and the outer nozzle Q’is preferably
made as a complete lining for the bore and as
a complete nozzle mdependent of the walls of
the duct ¢*%, and it is formed with the flange
or shoulder Q¥, which stops on the shoulder
g™, and the cap G is made in the form of a
which screws into the outer end of the

but on the“
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. bore or duct ¢'% which is snitably threaded | ing to.each water-chamber, and the valve
for that purpose, and binds the said nozzle

Q' fixedly in place.
‘duet g nearthe end of the nozzle Q’, and the
latter has the noteh ¢', whieh is made to reg-

The duct g'* enters the

Ister with the mouth of said duet ¢, and

' ‘thereby the pressure of airin the chamber is

10

admitted intothe nozzle Q’. Within the noz-

zle Q' the nozzle Q is placed, its nose being

adapted to seat in the discharge-mouth of

- the mnozzle Q" and its bodyv being so much

20

~zle, and against which the air-pressure oper- |
ates to withdraw the nozzle precisely as said |
pressure operates on said diaphragm.

'é5._. cap-plug G is chambered out to afford space

| -3'£:-..

the walls of the latter.

~ smaller than the cavity of the nozzle Q' as to
leave ample air-space about it, but having
~wings q*° ' by which it is held centrally in

the outer nozzle and guided longitudinally by
_ ' _ The rear end of the
inner nozzle is provided with a flange or head

q%, which corresponds in function with the |
~diaphragm P, for packing ¢*, bound in place
~agalnst the head by the cap-nut ¢, makes

said head a piston rigid with the inner noz-

The

for the spring R, which reacts between gaid

‘plug and the end of the inner nozzle—viz., the
It will be observed that the plug

cap-nut gl
G 1s virtually a part of the outer nozzle, be-
ing only severed from the principal body

- thereof for the purpose of admitting the in-

ner nozzle and the spring. Intheform shown

in Fig. 6 the Dbody of the outer nozzle is

- formed by the casting-boss G2,
35

Considered broadly the larger nozzle is a

. vent or relief port, throngh which when it is

opened compressed air may enter freely, and

~ the inner nozzle is a valve which normally

4°

seats 1n said vent-port and is unseated by the

excess of pressure in the chamber beyond
some limit predetermined by the tension
given to the spring R, a portion of the air

- passing in any case through the inner noz-

zle against the wheel and rotating it as when
the vent-portis closed, and it is of secondary
or slight consequence whether the remaining

quantity of compressed air which passes

through the vent-port when the Ilatter is

~opened impinges on the wheel or not.

KO

~ For convenience of referenceI have termed

thecavityof thechamberG G/, a “compressed-
alr” chamber; but by this term I mean merely

& cavity which 18 in communication with a

55
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source of compressed air.
far as the relation to the rotary valve is con-

It is in e

Tect, 8O

cerned, merely a part of the conduit from the
source of compressed air to the water-cham-
bers, although specifically for the purpose of

the particular valve-actuating devices shown

1t 1s an enlargement of that conduit.
I claim— -
1. Inapneumatic water-elevator,aplurality

of water-chambers, combined with a coms=

pressed-airchamber and arotary valve which

controls communication of the compressed-
~alr chamber with tihe water-chambers, re-

- spectively, the valve-seat having a port lead-

|

‘having a single port leading from its seating-
face into the air-chamber, said valve-port be-

ing extended at the face of the valve in the
path of the rotary movement of the valve
farther than the angular distance between

consecutive ports of the seat, whereby each

water-chamber is brought into communica-

b

70

75

tion with the compressed-air chamber before

the preceding one is out of such communica-
tion, substantialiy as set forth. |

2. Inapneumatic water-elevator,aplurality
of water-chambers having a common dis-
charge-pipe, combined with a compressed-air
chamber and a rotary valve which controls
communication of the air-chamber with the
water-chambers, respectively, the valve-seat

having the port or way leading to each water-

chamber, and the valve having a single port
leading from its seating-face into the air-
chamber, said valve-port being extended at
the face of the valve in the path of the rotary
movement of the valve farther than the an-
cular distance between consecutive ports ot
the seat, substantially

set forth. |

as and for the purpose

SC

3. Inapneumaticwater-elevator,aplurality

of water-chambers, combined with a com-
pressed-airchamber, a rotary valve which eon-
trols commiinication between the air-chamber
and the water-chambers, respectively, the wa-
ter-chambers having each a water-induction
port, the valve-seat having a port leading to
each water-chamber and an additional port
encireling the axis of rotation of the valve
and leading to the outer air for a vent-port,
the valve having a single port leading from
its face into the air-chamber, the mouth of
said port at the face being extended in the

path of the rotary movement of the valve

farther than the angular distance between
consecutive ports in the seat which lead to

the water-chambers and registering with such

ports as the valve revolves, said valve having
a duct, one port of which in its path of rota-
tion with thevalve traverses the ports in the
seat which lead tothe water-chambers, while
the other port registers continuously with the
vent-port of the seat, the ports of the valve
which communicate, respectively, with the
vent-port of theseat and with the compressed-
air chamber being separated by an angular
distance as great as the angular extent of
each of said ports of the seat leading to the
water-chambers, respectively, whereby com-
munication of the compressed-air chamber
with each water-chamber continues until like
communication is established with the next
water-chamber and ceases before communica-

tion is established with the vent-port, sub-

stantially as set forth. | o
4. Inapneumaticwater-elevator,a plurality

of water-chambers,a compressed-airchamber,
avalve-seat within said compressed-air cham-
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ber, having a central port leading to the outer |

air and a plurality of ports similarly disposed
at equal angular distances about said central




qO

two. ports on its face oppositely disposed with

respect to the center, one port communicat-
ing inwardly into the air-chamber and the
=0thel port communicating with the central
~port of the seat, the a;=ng;ula,-r'e'xt;ent.0f'. said
valve-ports being greater than the angular |
- distance between the ports of the seat which
lead to the water-chambers and the angular
distance between the valve-ports being not
less than the angular extent of said seat-|
| ports, Subqtantlally as set forth:
5. In a pneumatle wa,tel elevatov in- com-
-{ or blast, and connections from said wheelto =
|'said rotary valve, whereby the wheel rotates
‘thevalve,aconduitleading tothe compressed-. = =
air chamber, and two ports by which 1t com- «

| :contmls commumeatwn between the com-
- ‘pressed-air chamber and the water-chambers,
respectively, a wheel adapted to be actuated |
by an air jet or blast, and connections from
- said wheel to said rotarv valve, whereby the
rotation of the wheel rotates the valve, sub- |
- stantially as set forth.
6. In a pneumatic walel elevator,in combi-
nationwiththewater-chambers,acom prescf,ed- |
_air chamber, and a rotary
. trolscommunication between the c.ompr.essed-
- alr chamber and the water-chambers, respect-
1vely, a wheel adapted to be actuated by an
' air jet or. blast and. speed'-r'edu’ei'nﬂ* conriee»

Whereby the wheel may nave hlﬂ‘h Speed a,nd |
rotate the valve
forth.
7. In apneumatle water-elevator, in combi- |
nationwiththe water-chambers, a eomprebsed- |
- alr chamber, and a rotary valve which con- |
trols communication between the compressed- |

slowly, Su-bSta:ntially as set

alr chamber and the water-chambers, respect-
ively,a wheel in said compressed-air chamber
adapted to be actnated by an air jet or blast,

and connections from said wheel to said ro- |
tary valve, whereby the rotation of the wheel |
rotates the valve, and a nozzle through which |

485,880

compressed-air- chamber; disposed 1n position
‘to direct such compr essed airin a jetagainst =
-the wheel, whereby the compressed airwhiech
operates-in the. water-chambers to expel the
‘water operates, also,in the air-chamber to ro-

tate the valve, substantmlly as set forth.
8. In a pneumatic water-elevator, in combi-

(3011131015 eommumeatmn between ‘the com-

= pmf,‘tandet::mlmu1’11(3&1:1'11(1P with the water-cham- | the compressed air 18 introduced into said 45
- bers; respéctively, and a rotary valve having -

‘nation with the water-chambers, the com-
pressed-airchamber, and a rotary valve which

resp‘ectwely a wheel in sald compressed -air

chamber adapted to be actuated by an air jet

6o

municate% With the latter one beinﬂ' ada,pted_ o

=va,lve normally (,losuw' the other port d,.nd
‘adapted tobe unseated by air-pressure within.
the conduit, whereby it constitutes a relief-

port todiminish the velocity of theair through
the jet-port, substantially as set forth.

.9, In combination with the water-chambers
and the compressed-air chamber, the latter
~having the duet G*? and the ducts G* and G, -
all bdld duets tel mmatmw at the same lower: I

ing ductq whlch remster one end w1th a,ll said

Chlean'o Illmom, thls 2d da} of September

1891.

| THOMAS O. PERRY.
Witnesses: | - -

CHAS. S. BURTON,

JEAN ELLIOTT.
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Mg
ducts of theair-—chamber, and ailr-pipes from -
‘the water-chambers, and the compressed-air-

SUpply pipe B’ wrewedinto the outer ends of
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