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To all whom it may concern.:

Be it known that I, GEORGE R. TYLER, a
citizen of the United States, residing at Po-
mona, in the county of Los Angeles and State
of California, have invented a new and use-
ful Compressed-Air Water-Elevator, of which
the following is a specification.

This mventmn relates to cmnple.ssed alr
water-elevators.

The object of the invention is to increase
the lifting capacity of the elevator without
excessive air-pressure and to obviate sllpp‘we
and cutting of the slugs of water by the air-
current.

With these and other ob;jectcs in view, as
will appear as the nature of the invention is
better understood, the same consists in the
novel construction and combination of parts

- of a compressed-alr water-elevator, as will be

20

30

35

40

50

hereinafter fully described and claimed.

- In the accompanying drawings, forming &
part of this specification and in which like
numerals of reference indicate corresponding
parts, there is illustrated three forms of em-
bodiment of the invention, each capable of
carrying the same into practical operation, it
being understood that the elements therein
exhibited may be varied or changed as to
shape, proportion,and exact manner of assem-
blage without departmo' from the scope of the
mventlon and in these drawings—

Figure 1 is a view in elevatmn partly in
section, of a form of elevator wherein  the
eduction-pipe is a true taper from end to end.
Fig. 2 is a similar view exhibiting an educ-
tion-pipe in which the taper or reduction 1n

the diameter thereof is produced by alternate |

straight and tapered sections of pipe. If1g.
3 is a similar view exhibiting an eduction-
pipein which the taper or reduction in diame-
ter is produced by successive sections of pipe,
each decreasing in diameter from the lowest
sectlon thereof to the top of the pipe.

Thewater-elevatorof thisinvention belongs ;

to that class wherein an eduction-pipeis em-
ployed the lower end of which is submerged
in the liquid to be raised, combined with a
nozzle for directing a current of compressed
air into the pipe in suceessive impulses, op-
erating thereby to draw into the pipe slugs of
water held separated by ceylinders or cush-
ions of air., The eduction-pipes heretofore

emnloyed in devices of this character hzwe'

generally been of uniform diameter from end
to end, and the air-blast has generally been
dlSGhELI ged centrally of such pipes from a

nozzle pm;jeeted some distance within the

same. An inherent disadvantage of this ar-
rangement is that when the bore of the pipe
is of the same diameterthroughout as the suc-
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cessive slugs of waterenter the pipe the down-

ward pressu re at the bottom thereof increases
in proportion to the weight of the successive
slugs, so that the cyhndel or cushion of air
at the bottom of the pipe cannot present suf-
ficient resistance to prevent slippage or pas-

sage thereby of a portlon of the slug of wa-
tel above it, and so on throughout the limit
of the tube the slippage of course gradu-
ally increasing toward the discharge end of
the pipe. Further more, where the jet of air

strikes the center of a slug of water a portion
of the air will eut therethrough, the pressure

of the cylinder of air being th as reduced both

as to lifting forco and to resistance to slip-

page, the lattel then taking place.

A further disadvantageinthe constr uctlons

above noted in connectlon with the disposi-
tion of the nozzle within the eduetion-pipe is
that the air as it leaves the nozzle expands

laterally, and thus presents an obstruction
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to the water from beneath, so that while the-

oretically the efficiency of an elevator 80 con-
structed is high, in reality the output for the
energy expended is low. It may bestated, as
a general proposition, that wherethe dmmetel
of the eduction- -pipe is the same.throughout
its length, and the air-nozzle dlscharﬂ'es cen-
trally thereof and projects within the same,
that the lifting eapamty of the elevator di-

minishes in a fixed ratio proportioned to the
length of the pipe and the eomblned Wel“‘htJ

of the slugs of water.

By the device of the present mventmn the
obgectwns above noted areobviated in a prac-
tical, feasible, and inexpensive manner and
are effected by the employment of an edue-

| tion-pipe the diameter of which gradually

I

decreases from itsintake to its discharge end,
preferably in proportion of about one- half-——-
that is to say, if theintake end of the pipe be
ten inches the dischar gec end will be five
inches in diameter. Itis to be understood;

however, that the above-stated pro'portions
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- existing between the terminals of the pipe

arethosethathave been found highly effective
In use; butin practice these may be varied if

found necessary or desirable. By tapering

the eduction-pipe, as described, the terminal

areas of the successive slugs of water under

the operation of the device are gradually de-

- creased as they approach the discharge end

10

".15-

~ of the pipe, and thus present added resist-
ance to any cutting tendency on the part of

the eylinders of air, while the latter being
compressed in a ratio corresponding to the
areal reduction of the said plugs operate to
present an effectual bar to slippage. The

feature of interference between the entering

- volume of air and the incoming flow of water
- atthe intake end of the pipe is eliminated by
- disposing the discharge end of the nozzle be-
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~ low the said end of the eduction-pipe and
discharging the air in a tubular column con-

centric with the pipe, the water and air en-
tering the pipe at the same time and the air

- by expansion laterally in both directions—
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that is to say, toward the center and the cir-
cumference of the pipe—presenting a thor-
oughly effective cushion, which bears with
equal pressure upon the entire exposed. ter-

minal area of the slug of water above it,

whereby any cutting, and thus escape of air
upward through the slug, with attendant loss
of energy and permission of slippage, is posi-

 tively prevented. It may be stated, there-
- fore, as a general proposition in connection
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. with an elevator constructed in accordance

with the present invention—that is to say,
where the diameter of the eduction-pipe grad-

- ually decreases from its intake to its dis-
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charge end and where thé:air-discharge noz-
zle discharges the air below the end of the
pipe and in a tubular column concentric
therewith—that the area of the slug of water
is reduced and the pressure of the cushion of
air-is increased in direct proportion to the

taper of the pipe and the distance the water

i8 to be lifted. |

~ Referring now to the drawings and to Fig.
1 thereof, 1 designates the eduction-pipe, the
same being constructed of a plurality of ta-

- pered sections 2, held assembled by collars 3.

Disposed below the lower end of the eduction-
pipe is the air-discharge nozzle 4, consisting
of an outer tapered shell 5 and a coneentric-
ally-arranged inner straight cylindrical shell

6, the two shells being held assembled by an

annulus 7, which may be either integral with.
the shells or secured thereto. It will be seen
by reference to Fig. 1 that where the air-
supply pipe. 8 enters the nozzle, being at or
near the bottom thereof, that the annular
space between thetwo shells is comparatively

- wide, while at the upper or discharge end of
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the nozzle the space is constricted. The ob-
ject of this arrangement is to permit the air
within the nozzle to encircle the inner shell
thereof and to be discharged in an even tu-
bular column without exterior lateral ex-

- pansion into the eduction-pipe, thereby to ef-
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fect. p_;i)sitivehpward- projection of a slug of

o

water therein. g

The m eans for supplyin

‘compressed air to the pipe 8 is not herein

shown, as any suitable source of power may
be employed therefor. The upper or dis-

charge end of the nozzle is of less diameter.
than that of the pipe and terminates some
distance below the same, thereby leaving
ample space for the water to enter the pipe

around the entire outer diameter of the noz-
zle and also upward through the inner shell

.

r
'
1
'
'
'
'

1
.
]
.
[
.
]

6, as indicated by arrows in Fig. 1. Thespace
between the opposed terminals of the pipe
and of the nozzle is to be sufficient to permit

uninterrupted entrance of water to the pipe,

70

75

8o

so that at each impulse of compressed air a

clearly-defined slug of water and cushion of
air will enter the pipe, and by reason of the

fact that the air will be evenly distributed
over the entire exposed terminal area of the
slug slippage will be positively prevented.
As each successive impulse of air and slug of
water enters the eduction-pipe the composite
column of water and air within the pipe will
be gradually lifted toward the discharge end
thereof, and as its upward movement is ef-
fected in a step-by-step manner there is a

progressive decrease in the terminal areas of

the slugs of water and a progressive compres-
sion of the cylinders of air, which operates
with the water to render it more difficult of

permeation by the air and with the air to
render it more dense, and thus more effective

in supporting the superposed slug of water.

It will be apparent that each suecessive cyl-
inder of air from the top of the pipe down-
ward will be subjected to added compression
1in a ratio proportionate to the added weights
of the successive slugs. of water, so that the

film or skim of water that is always flowing
down the sides of the inner surface of the
pipe will meet with progressive resistance to
escape from the top to the bottom thereof,
whereby, in effect, owing to the above-de-
scribed progressive compression of the eylin-
ders of air, there will be practically no eseape
of water at the bottom of the pipe, thereby
effecting with a given output of energy the
lifting and discharge of a maximum bulk of
water. | |
In the form of elevator shown in Fig. 2 the
nozzle is arranged in the same manner as that
shown in Fig:. 1 and operates precisely the
same, the only difference between.the two
structures being in the construetion of the
eduction-pipe to cause it to present a gradu-
ally-reduced structure. Instead of having
the succeeding sections of pipe true tapers
the lowest section 9 in this instance will be a
true hollow cylinder, the next section 10 a
tapered cylinder, and so on throughout the
entire length of the pipe, the sections being
connected by threaded collars11. Of course

it is to be understood that, if preferred, the
lowest seetion 9 may be a tapered, the next a
straight cylinder, and so on.

In the form of elevator shown in Fig. 3 the
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taper or reduction of the eduction-pipe is ac-

complished by the employment of successive:

each of smaller
the sections be-
- "The

sections 12 of straight pipe,
diameter than its successor,
ing connected by reducing-couplings13.

form of discharge-nozzle is the same as that_»

shown in the othett figures and opetates 1D

like manner.

IO

By reason of the fact that the air fmm the
diseharge-nozzle enters the eduction-pipe in

tubular column concentric therewith and.

that a column of water enters the nozzle also

- concentrically thereof it will be apparent that,
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if preferred, the nozzle may project within

the lower end of the eduction-pipe without of-
fering any resistance to or obstructive inter-

ference with the free entry of water into the.
same, and as this will be_ perfectly obvious.

detailed illustration thereof is.deemed unnec-
essary. -

Tt will be seen from the foregoing descrip-
tion that by averyslight ehann'e in the struc-
tural arrapgement of the eductmn -pipe and
by the novel construction of the air-discharge
nozzles, that obstacles that have been hereto-
fore insurmounmble “in water-elevators of

this character are easily and in a thoroughly
- practical manner

overcome, and, further,
that by obviating

fective work.

Having thus fully described my 111V911‘L10n :
what 1 claim as new, and desire to secure by._

Letters Patent, 1s—
1. In a

the lower end of the pipe for discharging a
current of air concentrically of the pipe.
2. In a compressed-air water-elevator, an

slippage of the slugs of
water within the pipe and the cutting thereof
by the eylinders of air,that practically all of.
the energy employed is utilized for doing ef-.

compleSbed air w &tel elevatm, an
eduetion -pipe having its bore diminished in.
diameter from its intake to itsdischarge end,
and means disposed below and spaced from

educticn-pipe having its bore (111111111‘-3116(1 in

diameter, in a pmdetermmed ratio, from its
intake to its discharge end, and meaus dis-
posed below and Sp‘med from the lower end
of the.pipe for discharging a current of air
eoncentrically of the pipe.

3. In a compressed-alr water- elevator, an
eduetmn -pipe tapered from.its intake %0 118
discharge end, and means disposed below and
spaced flOTll the lower end of the pipe for dis-

charging a current of air into and concen-

trically of the pipe.
4, In a compressed air water- elevatm the

combination with an eduction-pipe h&vmﬂ' its

bore diminished in diameter from its inmke
to its discharge end, of a .nozzle adapted to
discharge a tubular column of air into and
coneentrlcally of the pipe. -

5. In a compregsed-air water- elevator the |
| combination with an eduction- -pipe havmg !

tapered bore, of anozzle having its discharge
end disposed below the lower end of the pipe
and constructed to project a tubular column
of air into and concentrically of the pipe.

6. In a compressed-air water-elevator, the -

combination with an eduction-pipe 11.:1V1ng a
tapered bore, of a nozzle having an annular
air-discharge mouth and a centtally-dlsposed
water passage-way. -
7. In a compmssed air water-elevator, the

combination with an eduction-pipe ha,wng a.

tapered bore, of a nozzle disposed below and
spaced from the lower end of the pipe and
comprising an oufer tapered shell, an inner

straight cylindrical shell, and anannulus con--

necting the lower edges of the two shells.
In testimony that I claim the foregoing as

‘myown I have hereto affixed my signature in

the. pleqence of two mtnesses :
- EO. R TYLER

VVlt.ue%ses -
' ARZA CRABB
(. L. I‘RISBEE |
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