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UNITED STATES

PATENT ‘OFFICE

HOWARD D. COLMAN,

OF ROCKFORD, ILLINOIS,

WATER-LIFT.

SPECIFICATION forming part of Letters Patent No. 650,167, dated May 22,1900.

Applicﬁtion filed November 2,

To -all whonv-it- may concern: ’
Be it known that I, HOwARD D. COLMAN, a

citizen of the United States; residingat Rock-

ford, in the county of Winnebago and State
of Illinois, haveinvented certain newand use-

ful Improvements in Water-Lifts, of Whlch

the following is a specification.
The ob;]ect of this invention is the produe-

tion of an apparatus for élevating one kind

or quality of liquid with another under pres-
sure-—as, for instance, the elevation of rain-
water from a cistern toan attic-tank by means
of the water from the mains of a city’s water-
supply:

In the accompanying drawings, Figure 1 is
a perspective view of the apparatus. TFig. 2
is a vertical central section of the same. Fig.
3 is a view similar to Fig. 2, but showing the
moving partsin different operative positions.
Fig. 4 is an -end elevation of the apparatus.
Fig. 5 is a vertical central section through the
chambers shown in the preceding figure. =

Like letters of reference indicate corre-
sponding parts throughout the several views.

For convenience I will describe the appa-
ratus in its application to the elevation of
cistern - water, employing the water under
pressure from the mains of a city’s water-sup-
ply for the drive-water.

A is an air-chamber. -A’is a chamber in
direct communication therewith.

B is a vacuum-chamber.. B'is a chamber
having communication therewith.

C is the pressure-water- supply pipe, con-
nected with the city water-mains.

D is the intake-pipe, having connectlon
with the cistern.

E is the discharge-pipe, leading to ‘uhe at-
tie-tank.

E'is a coil of pipe communicating w1th and
forming a part of the discharge-pipe E, and
E?is an air-chamber near the upper end of
said coil. This pipe and air-chamber are
added to the discharge-pipe E in order that
theapparatus may be operative in cases where
there is no considerable rise in the discharge-
pipe; and the falling column and its effect are
thus obtained in positions where it is incon-
venient to have a vertical discharge-pipe.

F is a pulse-valve; F', the tubulat stem
therefor, having the annular flange F*? at the
lower end ther eof, and F3a beaunff—stud with-

1898,
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v in the tubular stem F', upon which stud the
valve has a vertical movement. =

F¢ is the valve-seat.
T? is a screw integral with the bearing IS,

forming an adjustable limit to the opening of

the Valve F.
T¢ is a hand-lever, 7 its supporting-shaft,

and F°® a yoke fixed on said shaft and being
ina position to engage the valve- stem F/ When
desirable to do so, though not interfering with

the action of the mlve when the httel is in
opemtlon
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Gis a floating piston freeto move backward 65

and forward in the tube G' with the changing
flow of the water therein. This ﬁoating pis-"
ton is an air-tight metallic eylinder arranged
to have about the same specific gravity as
water in order that it may be carried by the
water with the least possible resistance. The
tube G’ has an enlarged chamber G? at one
end thereof to receive the floating piston and

‘permit the passage of water alound it to fill
the pipe E upon starting the apparatus, and
'G? is. a chamber at the opp051te end of the

tube G,
Hisa plvoted valve-arm crooked at its free
end to be engaged by the floating p1ston G.

H'is a valve plvotally mounted on said arm,
and H? is the seat for said valve.

- Tis a check-valve mounted on the valve-
stemI'above the pivoted valve H: Thelength
of the stem is such that when the valve H
rests upon its seat H? the valve I will be
slightly open, the object of which is to pre-
veént the formation of a partial vacuum in the

‘space between the two valves, and thus inter-
fere with the ready opening of the valve H'.

I? is a cup surrounding the valve I for re-
taining a small quantity of water about said
valve and preventing the ingressof air to the
chamber G°* when the partial vacuum occurs
in that chamber.

J is an air-chamber for receiving the over-
flow or waste water, and J'is the delivery-
pipe therefrom.

K is a check-valve, K’ the valve-stem, and
K? the valve-seat. The valve K has & ver ti-
cal movement in its bearing K&

Assuming the parts to occupy the positions
which they are represented. as.occupying in
Fig. 2 and the intake-pipe D and the cham-
ber B’ to be filled with water, the operation
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of the apparatus is as follows: Water froxi-

the city water-mains is-admitted through the’

inlet-pipe C, the pulse-valve F being held
from its seat F* by the hand-lever F¢ until the
discharge-pipe E is filled. The pulse-valve
F is then released to the action. of the drive-
water, the rush of which will immediately

-close it sharply. The column of water in E,

however, by reason of its momentum will con-
tinue to rise, creating a partial vacuum in‘the

tube G’ and the chambers G* and G3, and to.

relieve this vacuum water flows in from the
chamber B', opening and passing by the

check-valve K. This partial vacuum in: the

15

chamber G® also causes the waste-water valve

H/to open. - As soon as the upward momen-

. tum of the rising column of water in the pipe
K is exhausted the check-valve K closes.of its

20

own weight, the column of water in the pipe
E.commences to descend, raising the valve I
and discharging into the chamber J the:waste
water in the tube G'.. The floating piston G

"ig carried by the movement of the water in

P2‘5

the - direction of the arrow L, TFig. 8, striking
agdinstthe valve-arm ITof the valve H', rais-
ing the latter until the current of escaping
waste watercatches and closesit. The valve

" H'is'héld closed by the pressure in.the cham-

30

"ber’G? until the partial vacuum occurs there-

in.. - The escape of the water being suddenly.
checked by the. closing of the valve H’, the

momentum -of: the descending -column in-i{

- creases the pressure inthe chamber G¥above

35

thatof the city water, forcing open the pulse=

valve ¥ against the pressure of the city wa-
ter;;and flows downward past the pulse-valve
into-the.chamber A’.. 'Assoon asthe momen-

= tane of the descending colump of water is

40,
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spent. the pressure-water reverses its: flow,

again driving upward the column of water in’|

the:pipe E at an:increasing veloeity until: the
rushrof water isisufficient to close: the pulse-
valve I, as before, the floating piston G being

‘carried by the water in the direction of the

arrow?2, Fig..2. By thisactiona partial vacu-
unxiisragain created within the tube.G' and
tlie chambers G* and G?, and the momentam

“of the ascending water column in the pipe E

again-draws water from the:chamber I3'.
- Torgtart the apparatus inaction, the hand-

" lever F*is.depressed to open the pulse-valve

55
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K and:-immediately returned to the horizon-

~tal-positionitis shown to.occupy in the draw-

ings: "~ The: pulse-valve I being open'and the

pressure-water-introduced, the operation of |
the:apparatus:will continueindefinitely. To |
stop the operation of the apparatus, the hand-’

lever F%is'raised, holding the

i pulse-valve.F
against its seat: - : R

In starting the apparatus when there isno-

water in: the intake-pipe D. the pulse-valve F
is:aetuated by 'the hand-lever Fé until the air

'in the pipe D and the chamber B’ is ex-

hausted and.discharged upward: through the
pipe E;-the air in: the vaeuum-chamber B.

sufficiently rarified, and the ingress-pipe D |

filled:-with water from the ei'stern.}

The air_and vacuum chambers, B, E?
and J perform the usual functions. of such
chambers when applied to hydraulic ma-
chinery.

In cases where it is desirable to discharge

.water in.a continuous stream under pressure
‘at a-point near- the-apparatus the effect of

the rising discharge-pipe E is had in the coil
-B’ and the air-chamber B? which give the re-

"versals ‘of the flow of water necessary to
“cause the operation of the apparatus. '

I -claim as my invention—
.. 1. In_a water-lift, in combination, an in-
‘talke-pipe; a discharge-pipe, and means for re-

“duecing the pressure in or adjacent to the in-

take-pipe, which means comprises a pressure-
water-supply pipe; a. pulse-valve, a. check-
valvein theintake:pipe; an escape-vatveand
an oscillating eolumn of water: - ;

- 2. In: & water-lift, in combBination; an in-’

take-pipe; a vacoum-chamber having com-
munication with the intake-pipe; a discharge-
pipe, and means for reducing the pressure in
or-adjacent-to the intake:pipe; which- means
comprises a préssure-water-supply pipe; an

- air-chamber having communication: with-said
pressure-water-supply pipe, a pulse-valve, a

check-valve for the intake-pipe, an escape-
valve and an oscillating ecolumn of water.

3. In a water-lift, in combination, an in-
take-pipe, a discharge-pipe, a pressure-water-
supply pipe, an air-chamber having commu-
nicationwith said supply-pipe,a pulse-valve,
‘an escape-valve, and: means for-opening the
pulse-valve against the pressure:water by the
momentum of a column of water: s

4. In a water-lift; in combination; an: in-
take-pipe, a. vacuum-chamber “having: com-
munication with theintake-pipe, a.discharge-
pipe, a pressure-water-supply pipe, an: air-
chamber having communication: with said

supply-pipe, a pulse-valve, anescape-valve, a.

- floating piston for the escape-valve, a tube;
‘and means for opening ‘the pulse:valve
against the pressure-water by the momentum
.of a column of water. ' :

. 5. In a water-lift, in: combination, an in-
‘take-pipe, a.discharge-pipe; a pressure-water-
‘supply-pipe, & pulse-valve, an escape-valve,

“a check-valve:for the waste water; means for

:preventing the closing of the check-valve

-when the escape-valve is closed, and means

.for opening the pulse-valve against -thepres-
'sure-water by the momentum of a column of
water. - ’ T

6. In a water-lift; in:- combination, an: in-
. take-pipe, adischarge-pipe, a pressure-water-
“supply pipe; a pulse-valve, an escape-valve,

|: & check-valve for the waste water;a stem:for
.the said check-valve which stem:is sodlocated
as- to-prevent the closing of the check-valve:
when the escape-valve is closed ‘and means:

for opening the pulse-valve against the pres-
-sure-water by the momentum of:a column:of
water. S : s

take-pipe, a discharge-pipe; a pressure-water-

7. In a water-lift, in combination, an: in-
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supply pipe, a pulse-valve, an escape-valve,
a swinging supporting-arm therefor, a float-
ing piston for moving the arm, a check-valve
for the waste water, a stem for said check-
valve, which stem is of such length as to pre-
vent the closing of the check-valve when the
escape-valve is closed, and means for opening
the pulse-valve against the pressure-water by
the momentum of a eolumn of water.

8. In a water-lift, in combination, an in-
take-pipe, a discharge-pipe, a pressure-water-
supply pipe, an escape-valve, a swinging sup-
porting-arm therefor, a floating piston for
moving the arm, a check-valve for the waste
water, means for preventing the closing of the
check-valve when the escape-valve is closed,
a pulse-valve, a tubular stem therefor, a sup-
porting-stud for said stem and means for open-
ing the pulse-valve against the pressure-wa-
ter by the momentum of a column of water.

9. In a water-lift, in combination, a pres-
sure-water-supply pipe,a pulse-valve,a waste-
water pipe, an intake-pipe, a delivery-pipe,
and a column of water which by its momen-
tum reduces the pressure in or adjacent to
the intake-pipe. ‘

10. In a water-lift, in combination, a pres-
sure-water - supply pipe, an air-chamber, a
pulse-valve, an intake-pipe, a check-valve for
the intake-pipe, a delivery-pipe, a waste-wa-
ter valve, a floating piston for operating said
last-mentioned valve and means for prevent-
ing the return of the waste water.

11. In a water-lift, in combination, a pres-
sure-water-supply pipe, an air-chamber com-
municating therewith, a pulse-valve, an in-
take-pipe, a discharge-pipe, a vacuum-cham-
ber having a communication with the intake-
pipe, a check-valve for the intake-pipe, a
waste-water valve, a floating piston for mov-

take-pipe, a vacuum-chamber having com-
munieation with the intake-pipe, a discharge-
pipe, a check-valve for the intake-pipe, a
valve for the waste water, a floating piston

for moving said last-mentioned valve, and a

valve for preventing the return of the wast
water. :

13. In a water-lift, in combination, a pres-
sure-water-supply pipe, an air-chamber com-
municating therewith, a pulse-valve having
a tubular stem, a supporting-stud for said
stem,an intake-pipe, a vacuum-chamber hav-
ing ecommunication with the intake-pipe, a
check-valve for the intake-pipe, a discharge-
pipe, a tube, a floating piston in the tube, a
valve for the waste water, a swinging arm for
said valve, which arm is arranged to be moved
by the said floating piston to such a point as
to carry the valve adjacent to its seat, and a
check-valve to prevent the return of the waste
water.

14, In a water-lift, in combination, a pres-
sure-water-supply pipe, an air-chamber com-
municating therewith, a pulse-valve, a tubu-
lar stem therefor having an integral, annular
flange at its lower end, a supporting-stud for
said stem, a screw for adjusting the position of
the valve relative to its seat, a hand-lever for
moving the valve, an intake-pipe, a vacuum-
chamber having communication with the
intake - pipe, a check - valve for the intake-
pipe, a discharge-pipe, a tube, a floating pis-
ton in the tube, a check-valve for the waste
water, a swinging arm for supporting said
valve, which arm is arranged to be moved by
said floating piston so that said valve is car-
ried to a point near its seat, a waste-water
chamber, an escape-pipe leading therefrom,
and a valve in the last-mentioned chamber
for preventing the return of the waste water.
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ing said-valve, and-means.forpreventing the
return of the waste water.

12. In a water-lift, in combination, a pres-
sure-water-supply pipe, an air-chamber com-
municating therewith, a pulse-valve, an in-

HOWARD D. COLMAN.

Witnesses:
JEANETTE M. EVANS,
J. B. WHITEHEAD.




