No. 751,626 . 'PATENTED FEB. 9, 1904,
' H. L. FROST. -
WATER ELEVATING APPARATUS,

APPLICATION PILED 0CT. 3, 1901,
NO MODEL. o | 3 SHEETS—SHEEET 1.

i N
' Nlo=o
; N 080

OO

I\S DN O=0O

27
7
v

25+
48
Y.

z9

79 Z7
0

pA L
f //Zé‘
b
O

TIA

5
OO

.T-r'f'

54
~
OO

= 74
<
H ,:;B)

O
OO

z8

.O
O
O

1
ey " Al —ln- I

Horace £+. Fro-s@ Jnventor

| / |

<7 1
NS I

OYNilieaner

(7
A 4

ﬂ-l‘[’c?nle-tJ

AIS PETERS CO, PHMPTOLITHO., WASHINGTON, D L.




~ No. 751,626 ' | PATENTED FEB. 9, 1904.
"H, L. FROST. | '
WATER ELEVATING APPARATUS.

| APPLICATION FILED OCT. 3, 1901.
N0 MODEL. . 3 SHEETS—SHEET 2.

74

N7 - | 75\
| ] - - 27
i 353%

- 79

gl ooz,

72

\

Y //

b

]
N
]
K
4

1."[

8/ N i.';
- e ! 11 a [ b
'EE:; AN, !'
o TN . e ::
- Sca— ’

[

FENFFEA BRENEEJTEEFRSFERENEFELNERER.\FOSEREE

Mok T W W N 4 T W T W T T “"

W " . " " " " Y e "W " i " T e . s T P

L At

S X

WM T AL ZANNANSNY W

ry /

Horace 1. Frost,
yd Jrventor

W EEEETEN NSNS NEER S EENNEREEREREENSEETNRNEEINEEENNNSTSyy

Q
CIN VB eanes /. ' /i
/=

Wfé e ' ' N/ J

/} ’ '/é, [ ' /e / ” - CHiorn 14

THE RORRIS PETERS CO, PHOTO-LITHO., WASHINGTON. D. C.




No. 751,626.

PATENTED FEB. 9, 1904,

H, L. FROST.
WATER ELEVATING APPARATUS.

APPLICATION FILED OCQT, 3, 1901.

3 SHEETS—SHEET 3.

NO MODEEL,

75

™
Ili‘l}
N

R

W

sepget '
- ‘-..I..’-I-‘l-l"ln\ gy,

Yy

7

+ 73
vl
ﬂﬂ"

/ol

5\3
s\
,‘!

_5

,(@

!

\ia
' {
“'I.."h-

IL
»

r..
__.ﬁ ,m

Fﬂﬂd \\.ﬁ\.‘.‘.‘.\ __I__._‘._l__.‘_l,

._.m.__,r\\\.u

\\\\

o u-s______

|
= N

x___.hb I

R

N

|

Il

117

Y

Il

N

il §

TR

il e

.I!_--

\.\....

+r FEFrer

*
e
*
....
L]

i
/

L/
/ If" e "’i,

[T

e 7 ,,,,,f
vt T
h

4

A S
.

I\ \
ool g
- ".l'llll'.l'*

'i_\'

i

— A

Wy
74

.f

iy ,_
4-2'

\\\\\\\

\\_q

_Eww\E

|
w___
. 11

v ?fllf!

3
ekt

7. M4

‘.._._-_

7

N

iR -

LI
IE_____:.,__________ |

___=_______

N

I FM | M.,E__l_: o)

I

i _____:_;
X4

Horace L. Frostvventor

'J

{7

,

& =

",

 /
Z >

(/

.%%

YRt ncascs

Clttorn et}

PHOTOUITHD | WASHINGTOM, O

THE NORRIS PETERS CO,




r

IO

o
i

4.0

No. 751,626,

UNITED STATES
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PATENT OFFICE.

HORACE L. FROST, OF BRISTOL, TENNESSEE.

WATER-ELEVATING APPARATUS.

SPECIFICATION forming part'of Letters Patent No. (51,626, dated February 9. 1904.

Application filed October 3, 1801, Serial No. 77,480,

(No model.)

To all whom it may concerm:
Be 1t known that I, Horacr L. FrosT, a citi-
zen of the United States, residing at Bristol,

1n the county of Sullivan and State of Tennes-

see, havelnvented a new and usetul Water-Ele-
vqtmg Apparatus, of which the iollowmﬂ 1S
a specliication.

This invention relates to improvements in
water - elevating apparatus of that type in
which the water is elevated alternately from
a palr of water tanks or compartments by com-
pressed air controlled in its alternate passage
to the interior of the tanks above the water
by automatically-operated controlling mech-
anism.

The object of the invention is to 1mpl ove
the construction and to render more efficient
the operation of the controlling mechanism by
providing the apparatus with a controlling-
valve and valve-mounting of novel construc-
tion and by effecting the automatic shifting
of said valve to effect the alternate supply and
exhaust of alr from the water-tanks through
the medium of novel automatically-operated
mechanism for leading compressed air into
one end or the other of the valve-casing when
one or the other of the chambers has been de-
livered of a predetermined quantity of water.

A further object of the invention is to pro-
vide novel means for leading compressed air
tfrom one of the water-tanks to the controlling-
valve casing to operate the controlling-valve
and for preventing the return of air from the
valve casing to the tank when the pressure in
the latter 1s reduced, so that the complete
movement of the valve will be insured by the
expansion of the air behind it.

Further and sabordinate objects of the in-
vention will hereinatter more fully appear as
the necessity for their accomplishment 1s de-
veloped in the succeeding description of those
preferred forms of my invention whieh I have
iHustrated in the accompanying drawings and
which are embraced within the scope of the
appended claims.

In said drawings, Figurel is a sectional view
through one form ot my apparatus complete,
certain of the parts being shown in elevation.
Fie. 2 1s an elevation of a somewhat-modified
form of my apparatus adapted more particu-

larly for use in bored wells, the walls of the
well and the casing thereof, as well as the tank
of theapparatus,beingshown insection. Tig.
3 18 an elevation, partly in section, of the con-
trolling-valve casing and certain of its con-
nected parts; and Fig. 4 is a plan view, partly

1n section, of the subject-matter of Fig. 3. Fig.'

51s a detall plan view of one of the relief-valve
casings and its valve.
LILB numerals of reference are

e employed

55

60

to designate corresponding parts throughout

the views. _

Referring more particularly to that form
of apparatus illustrated in Fig. 1, 1 and 2 in-
dicate separate tanks or the compartments of
a double tank below the bottom walls 8 and 4,
of which the side walls of the tanks are made
foraminous, as indicated at 5. The bottom
walls 3 and 4 are provided with compara-
tively large ingress-openings 6 and 7., closed
by upwardly-opening flap-valves or ingress-
valves 8 and 9, serving to control the ingress
to the tanks of water in which the tanks are
wholly or partially submerged. The water
18 delivered from the tanks 1 and 2 through
the depending branch pipes 10 and 11 of a
common delivery or stand pipe 12, through
which the water is raised to the desired height.
The lower ends of the branch pipes 10 and 11
of the stand-pipe 12 are equipped with in-
wardly and upwardly opening check-valves
13 and 14, disposed adjacent to the bottom of
the double t.:mlx., but removed from the valves
8 and 9 a sufficient distance to prevent inter-
ference with their movement.. The water led
into the tanks through the ingress-openings
6 and T is forced into and through the branch
pipes and the water-delivery pipe by fluid-
pressure, preferably compressed air, and I
shall now proceed to describe the mechanism
by means of which the elevating fluid will be

automatically supplied to and exhausted from

the tanks or compartments 1 and 2 alternately

in order that the elevation of the Water may
be made continuous.

Lomted at any suitable point, elther remote
from or in close proximity to the tanks, I pro-
vide an elongated cylindrical valve-casing 15,
having a primary ingress or supply port 16
preferably midway between its ends and in
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communication with an air-pipe 17, leading to

an alr-compressor or other souce of supply-

from whence the compressed air or other mo-
tive fluid is led to the interior of the valve-
casing 15 for delivery to the tanks 1 and 2
alternately through the air-supply pipes 18
and 19, passed through the upper walls of the
tanks and screwed at their ends into suitable
fittings upon the valve-casing 15. Within
the controlling-valve casing is mounted for
reciprocation a controlling-valve 20, designed
in different positions thereof to effect the sup-
ply of motive fluid to the tanks and the ex-
haust of the fluid therefrom, and in the pre-
ferred form of my invention (illustrated in
Fig. 1) the shifting of the valve is effected by

| _the admission of compressed air into one end
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or the other of the valve-casing after the utili-
zation of saild air to force a predetermined
quantity of water from one of the tanks. Re-
turning, however, for the present to the de-
scription of the controlling-valve casing and
its valve, the air-supply pipes 18 and 19 are
disposed in parallel relation and at opposite
sides of the plane of the air-pipe 17 to present
them opposite to and in communication with
annular supply-channels 21 and 22, formed 1n
the interior face of the casing 15 at opposite
sides of the main supply-port 16. Beyond
the channels 21 and 22 the interior face of the
casing 15 is formed with somewhat-wider an-
nular exhaust-channels 23 and 24, communi-
cating with the primary ex:heuet—pm ts 25 and
926, piercing the wall of the casing at the up-
per side thereof. Within the valve- -casing 1S
itted a lon 0‘1tudma,lly coextensive 11111110’-
sleeve 27, held in place by the casing-heads 28
and 29 and provided with a suitable opening
constituting a continuation of the primary
supplv-pmt 16. Opposite the annular sup-
ply-channels 21 and 22 the lining 27 is pierced
by annular series of openings 30 and 31, ancl
opposite each of the exhaust-channels 93 and
24 the lining is pierced by two series of open-
ings 32 and 33 and 34 and 35, the purpose of

whlch construction Wlll appear more clearly

hereinafter.

The eontlolllnﬁ'-v‘llve 20 comprises a cen-
tral core or stem 36, upon which are mounted
four circular heads 37 38, 39, and 40, defined
at the opposite ends of the spools 41 and pro-
vided with suitable packing in contact with
the interior face of the lining. The terminal
heads 387 and 40 are of less thicknesslthan the
distance between the two annular series of

‘openings opposite the adjacent exhaust-chan-

nel, so that in each extreme position of the
va‘ve one or the other of these terminal heads
will be located in position to permit the ex-
haust of the air from the interior ot the cas~

 ing through both series of openings in the

65

111:11110* opposite one of the exhaust-channels
and thence by way of the exhaust-channel to
the adjacent exhaust-port in the valve-casing.

Adjacent to the opposite ends of the valve-

751,626

casing 15 the lining 27 is pierced by the ports
49 and 43, throucrh which compressed air is

admitted to the interior of the valve-casing
‘beyond the terminal valve-heads.

The _air
thus admitted 1s supplied from the interior
of the tanks 1 and 2 through the escape-pipes
44 and 45, tapped into the valve-casing oppo-
site the ports 42 and 43 and extended into the
tanks. Each of these pipes is provided at a
point intermediate of its ends with a back-
pressure relief or check valve 46 or 47, con-
trolling a relief port or opening 46", and at
the lower end of each escape-pipe is located

‘a valve-casing 48, within which is seated an

upwardly or mwardly opening escape-valve
49 or 50, controlling the escape of air into the
escape-pipes from the tanks. The valve-cas-
ings 48 are located somewhat near the bot-
tom walls of the tanks and are provided with
depending bearing-ears 51 for the support of
the float-levers 52 and 53, connected at their
outer ends to floats 54 and 55 and provided
at their inner ends with openings 56, through
which extend loosely the depending stems 57
of the escape-valves 49 and 50. The ful-
crums 58 of the valve-levers arelocated closely
adjacent to the valve-stems 57, and the lower
ends of said stems are provided with nuts 59,
which are engaged by the float-levers when
the floats are in their elevated positions., By
reference to Fig. 1 of the drawings it will he
noted that provision is made for the move-
ment of the several levers independently of
the valve-stems, the purpose of this being to
permit the levers to move out of engagement
with the nuts 59 nnder certain circumstances,

and thus leave the valves free to open and

close under fluid-pressure. Obviously, how-

ever, the valves will be held closed by the le-
vers until the floats have dropped sufficiently
to swing the short ends of the levers up-
wardly away from the nuts 59,

It should be noted that while 1t is desirable
to employ a float for normally locking the re-
lief-valve 1n its closed position to prevent wa-
ter from being forced up through the escape-
pipe, and thereb effecting the shlftmo' of the
eontrollmﬁ'-valve premeturely, it is not desir-
able to operate the relief-valve directly from
the float, since such arrangement would re-
quire the employment of a float having a
buoyancy exactly corresponding to the posi—
tion at which it is desired to effect the open-
ing of the valve, As it 1s desirable to have
the relief-valye open just as the level of the
water drops below the lower end of the escape-
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pipe, it is possible to utilize the air-pressure

tor the purpose of opening the valve and to
at the same time employ the float as
locking device by effecting a loose connectlon
between the float-lever end valve-stem, as here-
tofore described. Thisarrangement, further-

| more, obviates the necessity for the employ-

ment of a spider-guide for the valve-stems
49 and 50, because while the ifever is permit-

a valve-~
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ted to move independently of the valve it

nevertheless constitutes aguide tor the valve-
stem, which will insure the proper seating of

the valve whenever the latter is unsupported
by the compressed air.

1 shall now proceed to describe the opera-
tion of that form of apparatus shown in Fig.

1 and will incidentally refer to certain pecul—
ia.rities of construction and arrangement which
are thought to possess specia,l novelty. As-
SUmMing the parts to be 1n the position shown
n Fw‘ 1 of the drawings, the compressed air
or other expansive motive fluid is led to the in-
terior of the valve-chamber through the air-
pipe 17 and passes thence through the annular
series of openings 30 into the annular channel
21 and thence through the air-supply pipe 18
to the Interior of the tank 1 above the water-
line. During this passage of air the valve-
head 38 is dlposed opposite the series of open-
ings 33 opening into the exhaust-channel 23,
anc the valve-head 39 is disposed in a plane
between the openings 31 and the supply-port
16. The alr passing into the valve-chamber
from the pipe 17 will thus be prevented from

- escaping except to the tank 1 in the manner

I
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3 ner 1 which the exhaust 1s e

indicated, and the controlling-valve will be
palanced by the alr-pressure acting in oppo-
site clirections against the opposed faces of the
heads 38 and 39. The compre&qed alr enter-
ing the tank 1 will exert sufficient pressure
upon the surface of the water therein to force
1t 1nto and through the branch pipe 10 and the
stand-pipe 12, the ingress-valve 8 being closed
and the buoyancy of the float 54 serving to
elevate the outer end of the float-lever 592,
which will thereby be presented to the nut 59
to prevent the opening of the escape-valve 49.
The expulsion ot the water from the chqmber
1 will finally permit the float 54 to drop suffi-
etently to swing the float-lever 52 enough to
release the escape-valve 49. The pressure of
alr within the tank or compartment 1 will now
raise the escape-valve 49 from its seat and the
air will be forced through the escape-pipe 44.
Adfter passing the escape-valve 49 the air in
the pipe will lift the relief-valve 46 to close
the relief port or opening 46" and will pass
thence into the controlling-valve casing 15 be-
yond the end of the valve 20 to shift said valve
to the opposite end of the casing for the pur-
pose of exhausting the tank 1 and to establish
communication between the tank 2 and the
source of compressed-air supp]y The man-
fected may best
e understood by reference to the tank 2 and
1ts appurtenant parts, since this tank is shown
in Fig. 1 as e.xhau&tmgj while the tank 1 is
bheing delivered of 1ts contained body of water.
When the escape-valve 50 and the relief-valve

4 have been raised by fluid-pressure, as shown
in Fig. 1 and in the manner described in con-
nectlion with the valves 49 and 46, the air
passeson through the escape-pipe and through
the port 43 to the interior of the valve-casing

3

15. The pressure of air behind the valve will
move the latter to the left, this movement
serving first to uncover the ports or openings
31, and thus permitting the air within the
chamber of tank 2 to escape by way of the
pipe 19 and the ports 31 and 34 to the exhaust-
port 26 1n the casing. The special utility of
the loosely-mounted fluid - operated escape-
valves will now be apparent. It will be noted
that as soon as the controlling-valve moves
sufficiently to effect a partial opening of the
ports 31 the compressed air within the tank 2
will escape, quickly reducing the pressure
within the tank. If now, as in the usual con-
structions, the escape-valve should be held
open by the depressed float, the result would
be that the reduction of pressure in the tank
would cause a similar reduction of pressure in
the escape-pipe and in the controlling-valve
casing behind the valve, since, obviously, the
alr 1n the casing and pipe would pass back
into the tank and escape. This effect would
be produced before the controlling-valve had
reached the extreme limit of i1ts movement,
and the operation of the apparatus would con-
sequently be rendered slow and uncertain.
With the valve 50 mounted loosely, however,
the reduction of air-pressure within the tank
will merely result in the closing of the valve
50 by the pressure of air in the escape-pipe
45. 'The expansion of the air within the pipe
and casing will therefore complete the move-
ment of the controlling-valve without regard
to the reduction of pressure in the tank by the
escape of the air therefrom. As the valve
reaches the limit of its tull stroke under the
expansive force of the air behind it the valve-
head 40 will pass beyond the ports or openings
35 in the casing, so as to permit the escape of
alr from behind the valve and from the escape-
pipe. The reduction®f air-pressure within
the escape-pipe will permit the relief-valve
47 to drop to the position in which the valve
46 is shown in Fig. 1, thus opening the reliet
port or opening around the stem of the valve
and 1f now the controlling-valve is driven bhack
by the escape of air from the tank 1 through
the pipe 44 the compression of air behind the
valve, which would otherwise oppose 1ts move-
ment, will be prevented by the escape of air
through the relief-port, which, however, will
be again closed by the raising of the relief-
valve 47 under fluid-pressure after the water
has again been discharged from the tank 2.
To summarize the operation in brief, the wa-
ter which has risen in the tank 2 through the
valve 9 1s forced out by air-pressure until the
water-level drops below the escape-valve 50.
The air will then pass into the end of the es-
cape-pipe, raising the valves 50 and 47, and
passing thence into the controlling-valve cas-
ing to shift the controlling-valve to the posi-
tion shown 1n FKig. 1. The shifting of the
valve will permit the air to be exhausted 1n
the tank 2 and will admit compressed air into
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the tank 1, from which the water will be forced
through the pipe 10 until the water-level 1s
lowered sufficiently to permit the opening of
the valve 49 under fluid-pressure and the re-

versal of the controlling-valve in a manner
Thus the water -will be
forced through the stand-pipe 12 from the

tanks 1 and 2 alternately and in a continuous

stream, the operation of the apparatus to ef-
fect the alternate supply and exhaust of the
tanks or compartments being entirely ‘mto-
matic.

In that form of my apparatus 1lustrated in
, and 4 of the drawings the principle
of 0pemtion just described is ma,intained; but
as this type of mechanism i1s designed more
particularly for use in connection with bored
wells where economy of space is a desidera-
tum the escape or relief pipes are not extend-
ed into the tank-compartments, but, on the

“contrary, lead the air from the annular chan-

nels 21 and 22 to the ends of the valve-casing
to operate the controlling-valve, and instead
of the shitting of the controlling-valve being
coverned by the level of the water in the tank
the escape-pipes are equipped with mechan-
1sm capable ot adjustment toinsure the shift-
ing of the controlling-valve at predetermined
intervals of time. In these fioures—to wit,
2, 3, and 4—60 indicates a well- -casing, 61 an
elono'ated tank subdivided by a central parti-
tion deﬁmnﬂ compartments 1’ and 2', equipped
with mmess—vqlves 3" and 9', into which com-
partments the air-supply pipes 18 and 19 are
led, as in Fig. 1. The arrangement of the
controlling-valve casing and the controlling-
valveis precisely the same in this construetion
as in that shown in Fig. 1; but the relief or
escape pipes 44’ and 45 instead of leading
from the ports 42 and 43 to the interior of the
tanks are led from sifitable connections 42’
and 43" opposite said ports to suitable connec-
tions 62 and 63, communicating with the an-

‘nular channels 21 and 22, formed in the inte-

rior face of the valve-casing 15. The com-
pressed air designed to be utilized for the
shitting of the valve is led from the annular
channels 21 and 22 through the escape-pipes

44" and 45" to the opposite ends of the valve-

casing, (see Fig. 3;) but in order to prevent
the air from becoming effective to throw the
valve prior to the lapse of a predetermined
interval of time the pipes 44’ and 45 are pro-
vided with valve-casings 64 and 65, equipped
with needle-valves 66 and 67, controlling the
passage of air through said pipes. By thead-
justment of these needle-valves the amount of
alr escaping from the valve-casing 15 to the
escape-pipes 1s regulated. To further facili-
tate the controlling of the air-pressure within
the escape-pipes, they are provided with suit-
able expansion-chambers 68 and 69 and adja-

cent to the connections 42" and 43" with pop-

valve casings 70 and 71, equipped with spring-
pressed pop-valves 72 and 73, having their

751,626

stems extended through adjustable tension-
regulating sleeves 74 and 75, by means of
which the resistance opposed to the opening
of the pop-valves may be regulated. At the
side of the controlling-valve casing opposite
the connections 62 and 63 are provided other
connections 76 and 77, into which are tapped

the pet-cocks 78, communicating with the an-

nular channels 21 and 22 and designed to be em-
ployed for dripping or bleeding the apparatus.
In this last-described form of my invention
the operation 1s identical with that shown 1n
Fig. 1 except that a portion of the air passing
into a tank-compartment finds its way past the
needle-valve and enters the escape-pipe—the
pipe 44" or 45', as the case may be. Imme-
diately upon its entrance into the escape-pipe,
however, it is permitted to expand in the ex-
pansion-chamber 68 or 69, and therecfore a
oreater or less interval of time will elapse be-

fore the pressure within the reliet-pipe 1s suf-

ficient to force back the pop-valve and permit

the escape of air into the end of the control-

ling - valve casing to shift the controlling-
valve, and it will appear that both the needle-
valve and the tension-regulating mechanism
of the pop-valve constitute means for regu-
lating the interval of operation of the appa-
ratus, since the adjustment of the needle-
valve controls the quantity of air escaping

‘into the escape-pipe and the regulation of
the tension of the pop-valve determines what
pressure 1s necessary to effect the opening of

sald valve and the ingress of air to the con-
trolling-valve casing behmd the piston or
valve therein.

It 1s thought that from the foregoing the
construction and operation of my invention
will be clearly apparent; but while those
forms of the invention illustrated in the ac-
companying drawings are thought at this time
to be preterable 1 do not wish to limit my-

self to the structural details defined, but re-

serve the right to effect such changes, modi-
fications, and variations thereof as may be
proper ly comprehended within the scope of

the protection prayed.
What I claim 1s—

1. Ina water-elevating apparatus, the com-'

bination with separate water-chambers and
water-passages leading therefrom, of means
for leading compressed air to the chambers to
force the water therefrom, a controlling-
valve for the air, escape-passages leading from
the chambers to permit the air escaping there-
from to shift the controlling-valve, escape-

‘valves controlling the escape  of air thr ough

sald escape - passages, and valve - retalmncr
means movable independently of the escape-
valves and designed to prevent the opening ot
the valves by said fluid-pressure within the
chambers until the water has dropped to a pre-
determined level. |

2. Ina water-elevating apparatus, the com-
bination with a pair of tanks provided with
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ingress -valves, and with valve -controlled
water-pipes, of ailr-pipes leading into the
tanks, a valve-casing communicating with said
air-pipes and with a source of compressed-air
supply, a shiftable controlling-valve within
the valve-casing to control the supply and
exhaust of air from the tanks, escape-pipes
leading from the interior of the tanks to the
interior of the controlling valve-casing be-
yvond the opposite ends of the controlling-
valve, escape-valves controlling the escape ot
air through the escape-pipes and arranged to
be opon("-d by the Huid-pressure within the
tanks, and means for holding said valves
closed until the water level has dr opped to a
Y edetel mined point. |

In a water- elevatmg appar atus the com-
bination with a pair of tanks; valve- eontrol.ed

water-pipes, alr-pipes leading to the fanks,

and communicating with a source of com-
pressed-air supply, and a controlling-valve
controlling the supply and exhaust of air to
and from the tanks, of escape-pipes leading
from the tanks and arranged to supply air un-
der pressure forshitting the controlling-valve,
inwardly-opening ecscape-valves controlling
the passage of air through the escape-pipes,
and float-operated means tor holding said es-
cape-valves closed until the water-level has
dropped to a predetermined point, at which
time the valves will be released and permitted
to open under pressure.

4. In a water-elevating apparatus, the com-
bination with a pair of tanks, valve-controlled
water-pipes, air-pipes leading to the tanks, a
controlling-valve casing communicating with
the air-pipes and with a source of compressed-
alr supply, and a controlling-valve within the
valve-casing, of escape-pipes leading from the
interior of the tanks to the opposite ends of
the controlling-valve casing, inwardly-open-
Ing escape-valves located at the inner ends of
the escape-pipes and designed to open under
fluid-pressure, valve-retaining levers having
movement independently of the escape-valves
but arranged to retain said valves in their
closed positions, and means for automatically
moving said levers.

5. Ina water-elevating apparatus, the com-
bination with a palir of tanks, valve-controlled
water-pipes, air-pipes leading to the tanks, a
controlling-valve casing communicating with
the air-pipes and with a source of compressed-
alr supply, and a controlling-valve within the
valve-casing, of escape-pipes leading from the
interior of the tanks to the opposite ends of
the controlling-valve casing, inwardly-open-
ing escape-valves located at the inner ends of
the escape-pipes and designed to open under
fluid-pressure, and float-operated levers hav-
ing loose connection with the escape-valves
whereby said valves will be held closed by the
levers until the water-level has dropped to a

predetermined point, and will thereafter be
opened by the

fuid-pressure within the tanks.

6. In a water-elevating apparatus, the coii-
bination with a pair of tanks provided with
ingress-valves, and with valve-contr olled wa-~
ter-pipes, of air-pipes leading into the tanks, a
controlling-valve casing communicating with
sald air-pipes and with a source of compressed-
alr supply, a shiftable controlling-valve with-
in the valve-casing to control the supply and
exhaust of air through said air-pipes, escape-
pipes leading from the interior of the tanks to
the controlling-valve casing, escape-valves
controlling the passage of air through the es-
cape- p}pes said valves being opened by fiuid-
pressure, float-levers Controllmo the openings
of said valv es, and floats connected to the le-
vers, the connection between the levers and
valves permitting the closing of the latter in-
depenclently of the levers when the pressure
of air within the escape-pipes exceeds that in
the tanks. |

In a water-elevating apparatus, the com-
bination with the tanks, water-pipes, air-pipes
and escape-pipes, of a controlling-valve casing
provided with exhaust-ports and communi-
cating with the air-pipes and also communi-
cating at 1ts opposite ends with the escape-
pipes, means for leading air under pressure
to the valve-casing, and a shiftable control-
ling-valve located within the casing and con-
trolling the supply and exhaust of air through

the air-pipes, said valve also serving, when

1ts movement in one direction 1s completed, to
permit the escape of air through an exhaust-
portof the casing from one extremity of said
casing, and from the escape-pipe communi-
cating therewith.

3. In a water-elevating apparatus, the Com-
bination with the tanks and water-pipes, of a
valve - casing formed with annular supply-
channels in its interior face, an air-supply
port piercing the walls of said casing interme-
diate of said channels, exhaust-ports piercing
the wall of the casing, annular exhaust-chan-
nels communicating with the exhaust-ports,
a1r-pipes e‘{tendmo from the tanks and com-
municating with the supply-channels of the
casing, a lmmg-slom e fitted within the casing
and having an annular series of openings dig-
posed opposite each of the supply-channels
and two separated annular series of openings
opposite each ot the exhaust-channels, a shitt-
able controlling-valve provided with terminal
and intermediate valve-heads fitted within the
lining-sleeve,and escape-pipescommunicating
with the interior of the valve-casing beyond
the opposite ends of the valve, said valve being
movable to permit the escape of air from the
ends ot the casing through the exhaust-ports.

9. In awater-elevating apparatus, the com-
bination with a water-chamber, means pro-
viding for the Ingress and egress of water,
means for leading air uncer pressure to the
chamber to force the water therefrom, and a
controlling - valve for the air; of an escape-
passage leacding from the chamber to the con-

.
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trolling-valve to move the same, an escape-
valve preventing the return of the air from
the passage when the pressure within the
chamber is reduced whereby a full stroke of
the controlling - valve is assured, and means
normally locking the escape-valve against
movement. |

10. Inawater-elevating apparatus, the com-
bination with a water-chamber, means pro-
viding for the ingress and egress of the water,
means for leading air under pressure to the

chamber to-force the water therefrom, and a

controlling-valve for the air; of an escape-
passage leading from the chamber to the con-

trolling-valve to move the same, an escape-

valve preventing the return of the air tfrom
the passage when the pressure within the
chamber 1s reduced, whereby a full stroke of
the controlling-valve is assured, and float-op-
erated locking means for the escape-valve.
11. Inawater-elevating apparatus, the com-
bination with a water-chamber, means pro-
viding for the ingress and egress of water,

751,626

means for leading air under pressiie to the
chamber to force the water therefrom, and a
controlling-valve for the air; of .an escape-
passage for leading alr from the chamber to
the controlling-valvé to move the same and
provided with a relief-port, a relief-valve con-
trolling the port and arranged to be closed by

20

air passing through the passage to the con-

trolling-valve, an escape-valve controlling the
escape of air to the passage from the cham-
ber, and means for exhausting air from the
passage when the proper movement of the con-
trolling-valve has been effected, whereby the

relief-valve is permitted to open to relieve

the back pressureinduced by the return move-
ment of the controlling-valve. -

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

the presence of two witnesses. .
HORACE L. FROST.

Witnesses:
J. E. Brapixg,
H. W. Hossox.
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