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To ?till, whon, it may concern: 
Be it known that I, DETALMO DI BRAZZA 

SAVORGNAN, of Rome, Italy, have invented 
a new and Improved Water-Elevator, of 

5 which the following is a full, clear, and ex 
act description. 
The object of my invention is to construct 

a water-elevator without cylinders, pistons, 
or piston-rods, for deep Wells, mines, and ex 

IO cavations, in which the natural pressure of 
the atmosphere will be utilized in raising the 
water. 
My invention consists in a series of cham 

bers provided with supply and discharge 
I5 pipes and valves and afloat-operated mechan 

ism for opening and closing the valves, all as 
will be hereinafter more fully described. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 

2O in which similar letters of reference indicate 
corresponding parts in all the views. 

of the water-elevating chambers. Fig. 2 is 
a side elevation of a series of such cham 

25 bers connected with each other and with the 
vacuum-pipe. Fig. 3 is a side sectional eleva 
tion of a modified form of vacuum-chamber. 
Fig. 4 is a side elevation of a series of such 
chambers connected together. Fig. 5 is a 

3O side sectional elevation of another modifica 
tion on the line 55 in Fig. 6. Fig. 6 is a par 
tial horizontal section taken on line 6 6 of 
Fig. 5. Fig. 7 is a vertical transverse sec 
tion of another modification. Fig. 8 is a side 

35 elevation of a series of such vacuum-cham 
bers, and Fig. 9 is a modification of the form 
shown in Fig. 1. 
The chamber A is divided into three com 

partments B C D, with a passage E at the 
4o side of the chamber communicating directly 

and continuously with the compartment B 
through the opening a, and communicating 
through the inclined valve-opening b with the 
compartment D. The compartment B com 

45 municates through the short U-shaped pipe 
c with the compartment C, and the upwardly 
turned end of the said pipe c is furnished 
with a check-valve d, opening upward. In 
the wall of the compartment C is formed a 

5o slot e, through which water may overflow into 
the compartment D, and the compartment C 

communicates with the compartment D 
through the valve-opening fin the bottom of 
the compartment. The valve-opening f is 
closed by the valve 9, which is attached to a 55 
curved arm h, pivoted between ears i, se 
cured to the floor of the compartment C. A 
stem i extends from the valve g downward 
through the valve-openingfinto the compart 
ment.D. 6o 
In an upward extension k of the compart 

ment D is placed a weighted valve-carrying 
arm l, which is bent at right angles and at 
tached to a valve m, adapted to close the 
valve-opening in in the side wall of the up- 65 
ward extension of the chamber D. The an 
gled arm l is pivoted in a bracket o, extend 
ing inwardly from the wall of the compart 
ment D, and the said arm is furnished With 
a finger p, projecting into the compartment yo 
D at right angles to the pivoted end of the 
a. 

Figure 1 is a side sectional elevation of one In the upward extension q of the compart 
ment D, communicating with the valve-open 
ing b, is placed a vacuum-valve ", which is 75 
attached to a curved arms, pivoted in the 
bracket t, projecting from the Wall of the 
compartment D. The arms is provided with 
a finger it, projecting at right angles toward 
the center of the compartment D. The arms So 
land S are provided with weights which serve 
to hold the said arms and valves attached to 
them in either an open or closed position. 

In opposite sides of the compartment D are 
supported tubesa'a by brackets b', attached 85 
to the wall of the chamber A. The said tubes 
a? a form guides for the float F. The float 
F is furnished with ears c', two on either side, 
the apertures of which are prolonged to per 
mit of the tipping of the float in the opera- 9c 
tion of the apparatus, as will be hereinafter 
described. In the tubes a? a are placed the 
rods d' d°. The rod dextends downwardly 
toward the bottom of the chamber A and is 
bent twice at right angles, the end of the rod 95 
extending upward toward the float F. The 
upper end of the rod is furnished with an 
angled arm e', which extends over the top of 
the tube a and downward toward the float F, 
and the upper end of the rod d is also fur- Too 
nished with two lugs f", which loosely em 
brace the finger u of the valve-arms. In a 
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similar way the lower end of the rod d ex 
tends upwardly toward the float F, and the 
upper end is furnished with an angled arm 
e', extending downwardly toward the float. F 
and provided with lugs. f*, which embrace the 
finger p of the valve-arm l. 
The chambers A are arranged one above 

the other in a series, the distance between 
them being about equal to the distance 
through which a pump can draw water. The 
top of each chamber is connected by a curved 
pipe g' with the vacuum-pipe G, which ex 
tends to a suitable vacuum-pump. The bot 
tom of each chamber A is connected by a 
pipe H with the top of the next chamber 
above. 
In the modification shown in Eig. 3 the 

chamber A'is divided into two compartments 
C'D', and the compartment C communicates 
with the compartment D' through a slot ein 
the partition which separates the upper por 
tion of the chamber A'into two compartments. 
In the chamber A is secured a tube a, which 
extends through the compartments CD', but 
does not communicate with the compartment 
C'. On the tube a is placed a centrally-ap 
ertured float F, and in the tube a is placed 
a rod d, having its lower end bent at right 
angles and projecting through a slot in the 
side of the tube a below the float E. The 
rod d is provided with an arm e", which pro 
jects through a slot in the tube at above the 
float F". The upper part of the rod d8 car 
ries a valve n", which closes an opening 12' in 
the top of the casing, which is coincident with 
the bore of the tube C. The upper end of 
the rod d is provided with two lugs f. In 
a standard O', projecting from the top of the 
casing, is pivoted a right-angled lever p', the 
shorter arm of which extends between the 
lugs f of the rod d, and the longer arm of 
the said lever carries a weight which swings 
to one side or the other of the center of move 
ment and holds the lever in either of the two 
positions in which it may be placed. 

In the horizontal partition between the com 
partments C and D' is formed a valve-open 
ing f', which is closed by a valve g, attached 
to a curved arm h, pivoted between ears i, 
projecting upwardly from the floor of the 
compartment. The valve gis furnished with 
a stem f', which extends downwardly toward 
the float F. A pipe I' communicates be 
tween the bottom of one chamber, A', and 
the top of the next chamber above in the se 
ries, and each pipe H' near the bottom of the 
chamber A' is furnished with a check-valve 
I, opening upwardly. 
In the modification shown in Figs. 5 and 6 

the construction is similar to that shown in 
Fig. 3. Therefore the same letters of refer 
ence will apply to like parts. In the said 
modification the lower portion of the cham 
ber A' is extended downwardly and the rod 
d and tube a are extended downwardly, the 
rodd being provided with a pair of lugs ete". 
The lower end of the pipe H" in this case is 
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|forked and the branches lik communicate with the lower part of the chamber A through 
valve-openings ll, which are on the same 
level. Angled levers in m, pivoted in ears 
projecting inwardly from the side of the cas 
ing, carry valves n° n, adapted to close the 
valve-openings ll. The free ends of the le 
vers m in extend between the lugs e e', 
projecting from the rod d, and the levers 
are oppositely arranged with respect to each 
other. 
In the branch lc of the pipe H" is placed a 

ball o', which is slightly heavier than water, 
and the mouth of the branch k, opening into 
the chamber A', is provided with a wire-cloth 
guard p. The branch k of the pipe H at its 
juncture with the said pipe is provided with 
a wire-cloth guard g for preventing the ball 
o° from entering the said branch, and the up 
per end of the pipe IH' is provided with a simi 
lar guard q for preventing the ball from go 
ing into the next chamber above. 
The modification shown in Figs. 7 and 8 dif 

fers from the form shown in Fig. 1 in the 
omission of the compartmentB, the U-shaped 
pipe c, the valve d, and pipe G, and in con 
necting the passage E with the pipe H by the 
pipe G'. 
In the modification shown in Fig. 9a water 

receiver C° is formed on the top of the float 
E, and a valve-opening f is formed in the 
side of the water-receiver and closed by a 
valve g, carried by the valve-lever h", piv 
oted to an arm projecting inward from the 
wall of the Water-receiver. The upper arm 
of the valve-lever his inclined away from 
the wall of the water-receiver and provided 
with a weight which tends to keep the valve 
g closed. An inclined plane projects down 
ward from the top of the chamber A* in the 
path of the lever h, so that when the float 
carries the said lever up into engagement 
with the inclined plane the valve g will be 
opened. The vacuum-valve and air-valve in 
this case are operated by the float in practi 
cally the same manner as described in con 
nection with Fig. 1, and friction-springs a', 
attached to the Wall of the chamber A, to 
press the valve-rods and hold them in either 
of the two positions in which they may be 
placed. 
In the form of my improved water-elevator 

shown in Figs. 1 and 2 the operation is as fol 
lows: The pipe G being connected with a 
vacuum-pump, the air is exhausted from the 
entire series of chambers A, and the pipe H 
of the lower chamber of the series being in 
serted in the body of water at the bottom of 
the shaft or well air-pressure causes the wa 
ter to rise in the pipe H and enter the com 
partment B of the first chamber A of the se 
ries, and the valve m being closed and the 
valve 7' being open, and there being free com 
munication through the slot e between the 
Compartments C and D, the Water in the com 
partment B lifts the valve d and flows into 
the compartment C, and when the said com 

75 

85 

95 

OO 

O 

II5 

I 25 



565,800 3 

partment is filled with water it overflows 
through the slot e into the compartment D. 
As the lower part of the chamber. A fills with 
Water the float Frises, and coming into con 
tact with the stem i of the valve glifts the 
valveg and allows the Water contained by the 
compartment C to quickly flow into the com 
partment A, thus causing the float F to rise 
quickly. The arme', attached to the valve 

O 

25 

35 

45 

So 

55 

operating rod d", being longer than the arm 
e' of the rod d, the said arme' is engaged by: 
the float F before the arm e and the vacuum 
valve it is closed against its seat, in which 
position it is held by the weight on the valve 
arms and by the float. The apertures of the 
ears attached to the float being elongated and 
the water continuing to flow into the lower 
part of the chamber. A from the compartment 
C, the free side of the float continues to rise, 

2O thus tipping it slightly and bringing it into 
engagement with the arme of the rod d, and 
the said rod by the engagement of the lugs f* 
with the finger p of the valve-arm lopens the 
valve in, thus establishing communication 
between the interior of the compartment D 
and the external air. At this point in the 
operation the valved closes and water con 
tinues to flow into the compartment B, the 
communication between this compartment 
and the vacuum-pump not having been 
broken. The pipe H is connected with the 
bottom of the chamber A and communicates 
with the top of the compartment B of the next 
chamber above, and the air having been ex 
hausted from the next chamber above the 
Water contained in the lower part of the lower 
chamber is forced by atmospheric pressure 
upwardly through the pipe H and delivered 
to the compartment B of the second chamber 
in the manner already described in connec 
tion with the first, when the same series of 
operations occurs in the second chamber, and 
as SOOn as that chamber is filled the vacuum 
Valve r of that chamber is closed and the wa 
ter contained by the second chamber is ele 
Wated to the third. In the first Orlower cham 
ber as the Water is discharged the float F de 
scends, and when it reaches its lowest point 
it first strikes the angled end of the rod d, 
forcing the said rod downwardly, and by vir 
tue of its engagement with the lever of the 
valve in closes the said valve and thus shuts 
off communication with the external air, and 
the opposite side of the float descends, open 
ing the vacuum-Valve, when pressure is equal 
ized in the various chambers, and water again 
overflows from the compartment B into the 
compartment C and the operation already de 
scribed repeats itself. 
The operation of the modified form shown 

in Figs, 3 and 4 is as follows: The upper end 
of the pipe H is connected with a pump and 
the air is exhausted from all of the chambers 
A, the valve m' being closed. The lower end 
of the pipe H being immersed in water, wa 
ter is forced by atmospheric pressure through 
the pipe H' and delivered to the compartment 

C'. When this compartment is filled, the 
water overflows through the slote into the 
compartment D'and the float Firises, being 
guided by the tube a. As the float nears the 
upper limit of its movement, it strikes the 
stemi' of the valve g, opening the said valve 
and allowing the water to flow from the com 
partment C'to the compartment D', thus Sud 
denly adding to the volume of the water in 
the compartment D', causing the float F to 
rise farther and open the valve m? by its en 
tgagement with the luge'. The air entering 
through the tube a forces the water upwardly 
through the pipe Hinto the next chamber 
above, and when the next chamber above is 
filled the float opens the air-valve of that 
chamber and water is carried from that cham 
ber, to the third, and so on throughout the 
series. As the water is discharged from the 
lower chamber A' the float E' descends, and 

noticed that the weighted lever p' holds the 
valve m'in either of the two positions in which 
it is placed until the valve-rod is again moved 
by the float. 
In the modification shown in Figs. 5 and 6 

the operation is like that described in con 
nection with Fig. 3, except as regards the 
forked pipe H'. In this case the branch lc of 
the pipe H is closed by the valve in when the 
float F is raised, and the valve n is then 
opened, so that most of the Water passes 
through the branch k, but when the float de 
scends far enough to close the valve n" and 
open the valve in the water remaining in the 
pipe H" is preserved in a solid column by the 
ball o, which nearly fills the pipe and thus 
permits of carrying the entire column of Wal 
ter upwardly and discharging it into the next 
chamber above, and after its upward excur 
sion the ball o' returns it to the lowest posi 
tion by its own gravity. It will thus be seen 
that the branches kic of the pipe H are al 
ternately opened and closed as the float rises 
and falls. 

In the modification shown in Fig. 7 the op 
eration is substantially like that of the form 
shown in Fig. 3. 
In the form shown in Fig. 9 the extra sup 

ply of Water for causing the float to operate 
quickly during the latter part of its upward 
travel is carried by the float itself, and when 
it is discharged into the chamber it not only 
augments the supply of Water which forces 
the float upwardly, but the discharge of the 
waterlightens the float and increases its buoy 
ant power. 

It will be seen that in the modifications 
shown in Figs. 3 to 7, inclusive, the water 
which enters the chambers D'and D will have 
to pass through the whole series and be dis 
charged from the system before a vacuum 
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- engaging the angled lower end of the rodd 
closes the valve m', when the air is again ex 
shausted from the chamber.A. and what has 
already been described is repeated. 

It will be noticed that both air and water 
ascend through the pipe H'. It will also be 
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can again be established in the lower member 
of the series and a flow be reëstablished. 
By inclosing the float-rods in tubes and 

employing the tubes as guides for the float 
the float is kept out of frictional contact with 
the rods, and positive action is insured. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. In a water-elevator, a chamber having a 
float-compartment, and a water-receiving 
compartment having an overflow discharging 
into the float-compartment, a valve-operating 
floatplaced in the float-compartment, a float 
Operated valve for controlling communica 
tion between the Water-receiving compart 
ment and the float-compartment, and air and 
Vacuum valves for controlling the admission 
and escape of air, substantially as specified. 

2. In a water-elevator, a chamber having a 
float-compartment and a Water-receiving 
compartment having an overflow discharging 
into the float-compartment, a valve-operating 
float placed in the float-compartment, a float 
operated valve for controlling communication 
between the water-receiving compartment 
and the float-compartment, a Water-suction 

pipe, a vacuum-pipe, and a Water-reservoir 
in constant communication with the vacuum 
pipe, substantially as specified. 

3. In a water-elevator, a compartment cham 
bel in which are provided a float-compart 
ment, a Water-receiving compartment pro 
vided with an overflow discharging into the 
float-compartment, a Water - reservoir com 
partment provided with a valved tube open 
ing into the Water-receiving compartment, a 
valve for establishing communication be 
tween the float-compartment and water-re 
ceiving compartment, vacuum and air valves, 
and a float and float-rods for operating the 
valves, substantially as specified. 

4. In a Water-elevator, the combination, 
with the air, vacuum and water valves having 
contact-stems of different lengths, of a float 
for striking the valve-stems one after the 
other and operating the valves in succession, 
whereby the water-valve is opened first, the 
vacuum-valve is closed, and the air-valve 
opened in their order, as described. 

DETALIO )I BRAWWA SAWOR (NAN, 
Witnesses: 

C. SEDGWICK, 
F. W. IANAFORD, 
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