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To all whon it iy concersv:

)

Beit known that I, ELMER W. GRAGERT,"BJ

~ eitizen of the United States,residing at White-

~use the same.

I5
s

- %5

rock, in the county of Roberts and State of

South Dakota, have invented cerfain new’

and useful Improvements in Relay-Pamps;
and I do hereby declare the following to be a
full, elear, and exact description of the in-
vention, such as will enable others skilled in
the art te whieh
My present invention has for its object to
provide an improvement in pumps whereby
the work of elevating the water is divided
between both strokes of the pump-handle—
that is, in which under the downstroke of the
pump-handle the water will be elevated part
of the distanee and under the upstroke of the
pump-handle the water will be elevated .the
rest of the distance or to the pump proper.
_To the above endsg the invention consists
of the novel devices and combinations of de-

vices hereinafter described, and defined 'in

the claims.

The invention: is illustrated in the accom- |.

panying drawings, wherein like charactersin-
dicate like parts throughout both views. .

ing my improved pump, including the pipe
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. pump.

nections, eylinders, pistons, and valves of the

- The
which, as shown, is a force-pump provided

~ with a discharge-spout 1* and a pivoted han-

~dle 2. This pump may of course be secured

or supported in the ordinary or any suitable

10 ‘way above the surface of the ground or else-
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where, for that matter.. The water-supply
pipe leads from the bottom of the well to the
barrel of the pump 1 and is formad in two
sections, which may be distinguished as the
‘““primary” section 3 and the ‘“‘secondary”

‘gection 4. As shown, the secondary section

4 taps the primary section 3 through an elbow
5 and a sleeve 6, the latter of which connects
to said elbow at the lower end of said pipe-
section 4, and is provided with a valve-seat
which is normally closed by an upwardly-

it appertains to make and

_ 1 held within proper bounds by a cage 1o.
connections therefor; and Fig. 2 is an en-
larged view, with some parts soctioned and
others broken away, showing the pipe con-

numeral 1 indicates the punﬁp proper,

| opening valve 7, preferably in the i:‘cf'm of &

ball.

Nearits lower end the primary pipe-section

3 is provided with a cylinder 8, and at 1ts up-
per end, above the elbow 5, it is provided
with a evlinder 9, which is open at its upper
end. - - .

‘The pump-rod 10, which is of course con-
nected to the short end of the pump-handle
9. works downward through the primary pipe-
| section 8 and through both of the eylinders 3
and 9, and it is provided with pistons 11 and
12, respectively, which work within the said
cylinders 8 and 9. These pistons may be of
the ordinary or any suitable construction;

but the lower piston 11 must be provided

with a water-passage, which is normally elosed
} by an upwardly-opening check-valve 13 .of

any suitable construction, bui preferably af-
| forded by a so-called ¢“ ball” check-valve. In
the lower portion.of the primary pipe-section
3 or in the lower end of the cylinder 8, which
amounta‘to the same thing, there must be
| another check-valve,which will freely open to
permit the upward flow of the waler, but
| which will close to prevent a downflow there-

_ _ | of. Thischeck-valve is alsc preferablyin the
- Figure 1 is a view in side elevation show-

form of a ball, {indicated at 14,) shown as

The operation of the pump deseribed 1s as
follows: Under the downstroke of the pump-
handie the water will of course be drawn up-

first into the eylinder 8 and then into the cyl-
' inder-§ and of eourse glso into the elbow o.
Then nnder the upward stroke of the pump-
handle the lower check-valve 14 will of coutse
close, and the check-valve 13 in the lower

‘piston 11 wil} of course freely open to permit

ths free descent of the said pisfon; but the
downward movement of the upper pigion 12
| wil! put the water confined within the two
eylinders and the intermediate section of the
| pipe 3 under pressure, and as this water finds
its only escape out through the elbow 5 and
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ward through the primary pipe - section 3

0g

upward through the secondary pipe-section 4
it is of course-dvident that under tho upsiroke - .
of the pump-handleand dewnward movemens’

of the piston T2 the water will be forced on
upward to the pump proper and out through

-

the spout 1* or other outley from the pump-
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barrel. It will thus be seen that under one
stroke of the pump-handle the water is drawn
upward or elevated a part of the distance
and under the other stroke thereof is given
the rest of its upward movement or elevation.
This pump therefore acts on the relay prin-
ciple, and hence I call the same a ‘““relay-
pump” to distinguish the same from double-
acting pumps or pumps which force water
under both strokes of the pump-handle, but
in which under any given stroke the water 13
elevated the entire distance.

As a further illastration of the advantage

. gained by the use of my improved pump in
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pumping water from deep wells or great ele-
vations let it be assumed that the pump is

used in a well one hundred feet deep. 1t 18]

of course evident that & coluumin of water one
hundred feet in height will exert a tremen-
dous pressure on a pump-piston and will
make the use of a pump-handle nearly or
quite a practical impossibility, whilea column
of water of approximately one-half sach
heicht may be readily lifted by a hand-oper-
ated pump. Now it is evident that with my
improved pump by locating the lower cylin-
der 8 near to the bottom of the well and the
cylinder 9 about half-way up—say fifty feet
from the bottom of a hundred-foot well—the
downward moveMhents of the pump-handle

will serve to elevate the water approximately

fifty feet while the colunmin of water in the

secondary pipe 4 is supported by the check-
valve 7, and that, onthe other hand, underthe

upward movement of the pump-handle the
water will be given its second fifty feet of
elevation while the column of water in the
primary pipe 3 is supported by the check-
valve 14. It will thus beseen that the check-
valves.7 and 14 will be opened in reverse or
alternate qrder. .-

Of course it is not necessary and probably
not desirable that the upper c¢ylinder 93 be leo-
cated just one-half the distance between the
bottom of the well and the pump. The best re-
sults would probably be obtained by locating
the said cylinder 9 more than one-half way
up, so that & little the heaviest work would
be performed under the downward move-
ment of the pump-handle. : In this pump,
however, the weight of the long pump-rod
and both of the pistons is under the upward
movement of the pump-handle rendered ef-
fective to assist in forcing the water upward
through the secondary pipe-seetion. It will
of course be understood that the pump-rod
10 would have to be made stiff enough to
stand the downward endwise thrusts there-
on, aund it will also be understood that suit-

able guides may be provided at the desired

points. In the drawings the pump-rod 10 is

724,669

It will also be under-

! shown as guided by the base of the pump 1
and by a pair of guide-brackets 16, secured.
' to the pipe-section 3.

stood that this improved pump is capable of 6

many modifications within the scope of my
invention as herein set forth and claimed.

1t may of course be either a hand or power

operated pump, and it may bearranged either
to elevate water from a depth in the earth or

to elevate water from the ground or else-

where to an elevated water tower or tank.

70

What I claim, and desire to secure by Let-

| ters Patent of the United States, is as follows:

1. In a pump, the combination with a pri-

| mary and a secondary pipe-section, of a pair

of eylinders in the primary pipe-section lo-
cated one above and the other below the
junction between the said two pipe-sections,
a pump:rod provided with pistons working
one in each of said cylinders, a pair of re-
versely-acting check-valves controlling the

75
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upward flow of the water under the action of .

the lower piston, and a check-valve in the
secondary pipe-section permitting the upward

| flow but preventing the return flow of water

therethrough, substantially as described.
2. In a pump, the combination with pri-

mary and secondary pipe-sections, of a pair

of cylinders in the primary pipe-section, lo-

cated one above and the other below the

junction between the said two pipe-sections,
a pump-rod, means for reciprocating said
pump-rod, a pair of pistons carried by said
pump-rod and working one in ‘each of said

g0
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cylinders, a check-valve in the lower piston,.

and a pair of alternately-operating check-’

valves, one in said primary pipe-section, be-
low' the lower piston, and the otber in the
secondary pipe-section, substantially as de-
scribed. -

3. The combination with the pump 1 hav-
ing tlie pivoted handle 2, of the primary and
secondary pipe-sections 3 and 4 connected by
an elbow 5, which pipe-section 4 leads to the
said pump 1 the cylinders 8 and 9 in said pri-
mary pipe-section 3, respectively, below and
above said elbow 5, the piston-rod 10 oper-

ated by the pump-handle 2, the pistons 11.

and 12 carried by said rod and working, re-
spectively, insaid cylinders 8and 9, the check-
valve 13 in said piston 11, and the alter-
nately-operating check-valves 7-and 14, the
former in said secondary pipe-section 4, and
the latter in said primary pipe-section 3 be-
low said piston 11, substantially as described.

In testimony whereof T aflix my signature
in presence of two witnesses. -

KLMER W. GRAGERT.
Witnesses:
rizapuTi H, WELITTER,
1. D). MERremasT.
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