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To all whom it may concern.:

Be it known that I, Tmomas E. Ryper, a
subject of the King of Great Britain, re-
siding at St. John, Province of New Bruns-
wick, Dominion of Canada, have invented
certain new and useful Improvements in
Automatic Pnewmatic Pumps, of which the
following is a specification.

My invention relates to pumps and par-
ticularly to pumps designed to be operated
by compressed air.

The primary object of my invention is the
provision of a pump which is operated by
compressed air, or like compressed fluid, but
which is automatic in its action so that im-
mediately upon water being withdrawn from
the service main or pipe, the pump will
automatically start to acting and this pump-
ing action will continue until the discharge
of water be cut off.

Another object of the invention is to pro-
vide a pump of the character above referred
to which shall be simple in construction,
have few parts and in which the parts may
be readily assembled to form a complete
pump.

Other objects will appear in the course of
the following description.

My invention is illustrated in the accom-
panying drawings, wherein :—

Figure 1 is a side elevation of my im-
proved compressed air water elevator. Tig.
2 i1s an enlarged vertical section of the
elevator. .

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the accompanying draw-
ing by the same reference characters.

Referring "to these drawings, 2 and 3
designate the pumping cylinders which are
Hlustrated in alinement with each other but
the adjacent ends of which are spaced from
each .other. These cylinders may be sup-
ported -in -any suitable manner. Disposed
within each eylinder is a piston, these pis-
tons being designated, respectively, 4 and 42,
the piston 4 being located in the cylinder 2
and the piston 4* in the cylinder 3. Theése
pistons are connected by means of a piston-
rod. 5 so that the pistons will move down-
ward or upward together.

The upper cylinder 2, or pumping cham-
ber -is closed by a head 6 at its upper end,
this head having an inlet port 7 and an
outlet port 8. The lower end of the cylinder
2 is closed by means of a head 9 having a

compressed air inlet port 10 and a com-
pressed air outlet or exhaust port 11. The
upper end of the cylinder 3 is closed by a
head 12 having the compressed air inlet port
13 which is disposed opposite to the com-
pressed air inlet port 10 and having the com-
pressed air outlet or exhaust port 14, dis-
posed opposite the exhaust port 11. The
lower end of the cylinder 8 is closed by
means of a head 15 having an inlet port 16
and an outlet port 17.

Disposed in the inlet port 7 of the eylin-
der 2 is the water inlet valve 18. This valve
has a beveled edge face adapted to seat
against a beveled seat formed in the wall of
the port and this valve has a stem 19 and a
cross-bar 20 arranged upon the exterior face
of the head within which the valve is mount-
ed and disposed between the exterior face of
the head and the cross-bar is a spring 21
which acts to force the valve to its seat, the
cross-bar or equivalent element 20 acting to
limit the inward movement of the valve.
The inlet port 16 of the cylinder 3 is like-
wise controlled by means of a valve 22 which
has the same form as the valve 18 and also
provided - with a spindle which extends
through the port and which carries at its
outer end the cross-bar 238. This valve is
closed by gravity and pressure. No spring
is necessary to close the valve but one may
be used, if desired. The water outlet port 8
of the cylinder 2 is controlled by a valve of
the same character as that used for the port
16. This valve is designated 24 and is pro-
vided with a stem 25 and a cross-bar 26.
The valve opens outward instead of inward
as is the case with the valve 22.

The head 6 surrounding the port 8 is
formed with an upwardly extending nipple
27 to which is connected a chamber 28 open-
ing into a discharge T 29 in turn connected
with a discharge pipe 30 forming part of a
water system.

Pagssing through the ports 10 and 13 is a
spindle 31. carrying upon it the valves 32
and 33. These valves co-act with seats 34
and 85 formed in the heads 9 and 12. The
valves are so spaced apart that when the
valve 82 is raised agdinst its seat 84 the
valve 83 is lifted from its seat 85 and vice
versa.

It will be particularly noted that the
spindle 31 extends beyond the valves a dis-
tance greater than the thickness of the
heads 9 or 12, for a purpose to be later
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stated. Extending between the ports 10
and 13 and supported on the heads 9 and
12, in any suitable manner is the T 36 hav-
ing the branch 37 which is connected by an
elbow or other suitable means to a vertical
pipe 38 which in turn is connected to a com-
pressed air tank 39. This compressed air
tank may be located in any suitable position
and is designed to be charged with com-
pressed air or other compressed fiuid in any
suitable manner.

The ports 11 and 14 are connected to each

- other by means of a T 40 having the dis-
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charge branch 41. The ports 11 and 14 are
controlled respectively, by means of valves
42 and 43 which seat against the inside
faces of the heads 9 and 12. These valves
are connected by means of a spindle 44 of
such length that when one of the valves are
open the other will be closed, the spindle
being long enough so that when for in-
stance, the valve 43 is closed the valve 42 is
raised above the inner face of the head 9.

The under face of the head 15 is provided
with the nipple 45 to which is connected the
elbow 46 from which extends a vertical
discharge pipe 47 which at its upper end
connects with the elbow 48 forming part of
the T 29.

The parts being in the position shown in
Fig. 2 the operation is as follows:—The
pistons 4 and 4* arve supposed to move
downward in the direction of the arrow in
Fig. 2. The valve 18 will therefore be open
and water will be entering into the space
between the upper face of the piston 4 and
head 6. Exhausted compressed air will fill
the space below the piston 4 and this com-
pressed air will be passed out through the
port 11 into the exhaust pipe 41. The valve
32 will be closed and the valve 83 will be
open, and as a consequence compressed air
will pass downward through the pipe 88
and into the cylinder 8 above the piston 4*
and. drive this piston downward. Water
will fill the space below the piston 4* and af-
ter this piston is forced downward the pres-
sure of the water will hold the valve 22
closed and will open the valve controlling
the port 17 and the water beneath the pis-
ton 4# will pass up into the pipe 47. When

- the pistons arrive at the lower end of the
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stroke the piston 4 will engage with the
valve stem 81 and with the face of the valve
42 and this will act to open the valve 32 and
close the valve 33 and also act to close the
valve 42 and open the valve 43. This di-
rects the compressed air into the cylinder 2
beneath the piston 4. This compressed air
cannot escape through the closed valve 42
so that it will act to force the piston 4 and
the piston 4* upward. The valve 33 being
closed and the valve 43 being open the ex-
hausted compressed air will pass through
the exhaust port 14 into the T 41. As the
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piston 4* moves upward the outlet valve of
the water end of the cylinder 8 will have
been closed and the inlet valve 22 will open,
allowing water to enter into the cylinder 3
beneath the piston 4. When the pistons
have reached the upward limit of their
movement the inner face of the piston 42
will strike the valve-stem 81 and the valve
43, thereby opening the valve 33 and clos-
ing the valve 438, whereupon compressed
air will again enter into the cylinder 8 and
cause another stroke of the pump pistons.
A constant reciprocation of the pump pis-
tons will thus occur just so long as water
is free to pass off by means of the discharge
pipe 29 and just so long as the pressure of
air within the compressed air tank is suffi-
cient to lift the water. If now a faucet 49
be closed so as to prevent the discharge of
water the compressed air pressure and the
water pressure will be balanced and the
compressed air can no longer force the pis-
ton upward and the pump will stop. Im-
mediately, however, upon the opening of
the faucet 49 the pressure acting against the
compressed air in the tank 39 will be re-
lieved and the compressed air will again
start the pump to working.

It will be seen that my invention is very
simple, that it is positive in its operation
and that it may be easily repaired or re-
placed when any of the parts become worn.

While I have illustrated what I believe to
be the best form of my invention and the
one which is particularly compact, I do not
wish to be limited thereto as many modifi-
cations may be made in the mechanism as
illustrated. It will be noted, however, that
the pipes and cylinders forming the pump
body are connected to each other and that
therefore the pumping apparatus with the
exception of the compressed air tank may
be supported from the main delivery pipe
29 and may be readily inserted into a well
or withdrawn therefrom.

Having thus described the invention what
is claimed as new is:—

1. In a pumping apparatus, upper and
lower pumping cylinders, pistons operating
therein, a common piston rod connecting
two pistons, a water inlet port at the outer
end of each cylinder, an inwardly opening
valve controlling each of said ports, a wa-
ter outlet port at the outer end of each cyl-
inder, an outwardly opening valve control-
ling each of said outlet ports, discharge
pipes connected to said outlet ports, a com-
mon delivery pipe to which both of said
discharge pipes are connected, compressed
air inlet ports disposed opposite to each
other and at the adjacent ends of the cylin-
ders, a pipe connecting said ports and com-
municating with the source of compressed
air, a valve-stem disposed within said ports,
oppositely positioned valves mounted upon
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said valve stem, one for each of said ports,
said valves being spaced apart from the
stem a distance sufficient to cause one valve

to open when the other is closed, the stem-

being long enough to project beyond the in-
ner face of the head of the cylinder when
the corresponding valve is closed, a pipe
connecting the compressed air outlet ports
in the adjacent ends of the cylinders, a
valve-stem passing longitudinally through
said ports, and oppositely disposed valves
upon said stem, the stem being of sufficient
length that when one of said valves is closed
the other of the valves will be open, the
open.outlet valve and the stem of the closed
air inlet valve being adapted to be engaged
by a corresponding piston thereby to reverse
the position of the valves.

2. In a pumping apparatus, upper and
lower pumping cylinders, pistons operated
therein and having a common piston rod, a
water inlet port at the outer end of each
cylinder, a water discharge port at the outer
end of each cylinder, valves controlling said
ports, compressed air inlet ports disposed
opposite to each other and at the adjacent
ends of the cylinders, a pipe connecting said
ports and communicating with a source of
compressed air,a valve stem disposed within
said ports, oppositely positioned wvalves
mounted upon the valve stem, one for each
of said ports, said valves being spaced apart
on the stem a distance sufficient to cause one
valve to open when the other is closed, the
stem being long enough to-project beyond
the inner face of the head of the air cylin-
der when the corresponding valve is c¢losed,
a pipe connecting the compressed air outlet
ports in the adjacent ends of the cylinders,
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a valve-stem passing longitudinally through
said ports, and oppositely disposed valves
upon sald stem, the stems being of such
length that when one of said valves is closed
the other valve will be open, an open outlet
valve and the stem of the closed airinlet valve
being adapted to be engaged by a corre-
sponding piston thereby to reverse the posi-
tion of the valves.

8. In a pumping apparatus, pumping cyl-
inders disposed in line with each other, pis-
tons operated therein and having a common
piston rod, a water inlet port at the outer
end of each cylinder, a water discharge
port at the outer end of each cylinder, valves

controlling said ports, compressed air in- s

let ports disposed opposite to each other
and at the adjacent ends of the cylinders, a
pipe connecting said ports and communi-
cating with a source of compressed air, a
valve-stem disposed within' the ports, op-
positely positioned valves mounted on said
stem, one for each of the ports and spaced
apart a distance sufficient to cause one valve
to open when the other is closed, the stem

being long enough to project beyond the ¢

inner face of the head of the cylinder when
the corresponding valve is closed, and valve
controlling means for permitting the escape
of compressed air from said cylinder, said
valve controlled means operating reversely
from the valve controlling the inlet of com-
pressed air to the cylinders.
In testimony whereof I affix my signa-
ture in presence of two witnesses.
THOMAS E. RYDER. [r. s.]
Witnesses: :
J. D. P. Lewin,
Arpert Hamrron.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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