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1/ '0 all whom it may concern .' 7 
Be it known that I, FREDERICK MILLER, a 

citizen of the United States, residing in Col 
lege Corners, in the county of Union and 
State of Indiana, have invented certain new 
and useful Improvements in Pumps and 
the like, of which the following is’ a speci? 
cation, reference being had therein to the 
accompanying drawings. 
This invention relates to improvements in 

pumps, having particular reference to 
double acting pumps. 
The object obtained in my invention con 

sists in providing pump mechanism of 
simple, durable construction in which the 
How of liquid through the suction line and 
through the discharge line will be equal and 
uniform on both strokes of- the reciprocal 
action of the pump. ' 
A feature of the mechanism consists in 

improved valves and arrangement of the. 
pump pistons relative to the suction line 
which are effective to maintain the’ pump 
mechanism primed and at the same time 
to provide drainage to prevent freezing in 
cold weather. 
To this end means are provided for e?ect 

ing a balanced relation between the amount 
of. liquid. delivered on the respective strokes 
of the pump to maintain the discharge at 
the maximum point. 
To this end also, the connection of the 

suction line to the pump cylinders is at an 
intermediate point between double-acting 
pistons so that the movement of the liquid 
through the suction line to the cylinders and 
through the discharge line will be of equal 
volume on each action of the pump. 
A further improvement consists in the 

arrangement of the assembled parts, the 
general design being such as will afford 
convenient accessibility and easy removal 
and replacement of parts, the complete as 
sembly as a unit being compact and com 
prising relative few parts. ' 
The general principles of construction of 

the pump cylinders, pistons, valves, suction 
line connection, etc., are equally adaptable 
to vertical and horizontal pumps, only 
minor modi?cations of detail parts as illus 
trated in the accompanying drawings being 
necessary to adapt the improved construc 
tion to pumps of both types. 7 
:In the drawings: 
Fig. 1 is a vertical sectional view ofthe 

pump cylinder and pistons showing the-re- ‘ 

lation of the pistons one to the other and 
to the suction line, and details of the valves; 

Fig. 2 is a longitudinal sectional view of 
the pump in horizontal arrangement; 

Fig. 3 is a longitudinal sectional view of 
a modified construction of the pump casing 
0r cylinders; . ~ 

Figs. 4 and 5 are detail views of valves. 
As shown in Fig. 1 the pump cylinder 

mechanism comprises an upper cylinder 1 of 
relative small diameter and a lower cylinder 
2 of larger diameter, the cylinders being 
joined one'to the other by an intermediate 
housing 3 to which the suction line 4 is con 
nected. 
The lower cylinder is closed at its lower 

end by a threaded cap 5 which has the effect 
of forming a closed chamber or well in 
which the lower piston 6 operates. ~ The 
upper piston '7 operates in‘cylinder 1 and 
is connected to cylinder 6 by a tube 8 and 
an intermediate valve housing‘ 9, the upper 
end of the cylinder being provided with an 
end cap connection .10 to the discharge 
line 11. 
The details of the upper piston comprise 

a bail 12 which is threaded on tube 8 and 
to which the piston rod 13 is connected. 
Also threaded on tube 8 and coacting with 
the lower end of'p-art 12 is a lock ring'lli, 
the two parts actingto hold the cup-shaped 
suction member 15 firmly therebetween. ~ 
The lower piston may be considered to in 

clude the intermediate valve housing, and 
the more direct parts of the piston consist 
ing of an apertured valve-seat member 17 
which serves also as the connection to hous 

' ing 9. An inverted cup-shaped suction 
member 18 serves also as the coacting valve 
member to the apertured valve seatmember 
17 , part 18 being held in assembled relation 
with part 17 by means of a sleeve 19, an 
annular retaining disc 20, and depending 
screws 21 which are extended through disc 
20 ‘and threaded into part 17 and act to se 
cure parts 18, 19, and 20 ?rmly to part 17, 
the inner portion of the suction member 18 
extending over the series of circumferen 
tially arranged apertures 22 in part 17 and 
functioning therewith in a valve action in 
the operation of the pump. An annular 
disc 23 pressed upwardly by compression 
spring 24; supported ‘on disc 20 acts under 
the spring pressure to insure dependable 
action of the valve. 
A detail of the valve parts 17 and‘18 is 
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shown in Figs. 3 and 4, part 18 being pro 
vided as here shown with a series of radial 
slots 25, extended outwardly from the central 
aperture of the part, which serve to render 
the several portions 26 more ?exible and 
therefore more effective in their functional 
relation to the valve parts 22. - 
The valve 16 may be of any suitable con 

struction. As here shown the valve hous 
ing 9 is provided with a valve seat 2? ar 
ranged at an angle of approximately L15 de 
grees to provide for easy action of the valve 
closing member 16 which, as here shown, is 
connected pivotally to housing 9 by means 
of a link 28. A small ventv 29 is provided 
in part 16 to provide for drainaoe to pre 
vent freezing of the liquid in tube 8 in cold 
weather. A vent 30 is also provided in the 
valve housing 9 to provide for drainage and 
also to admit air to the space outside the 
housing,——thus to break the vacuum and 
prevent the syphoning action in the suction 
line which would otherwise result upon the 
water level falling below the level of the 
suction intake. 
The action of the pump, as best illustrated 

in Fig. 1, is as follows: 
The mechanism as shown illustrates the 

parts in their respective relations one to an 
other near the completion of the up stroke 
of the pistons. On this action a quantity 
of liquid above valve 16 and the upper pis 
ton, equal to the displacement of the piston, 
is discharged from the pump. During this 
action the movement of liquid from the suc 
tion line will be through valve l8-22 into 
cylinder 2. On the down stroke of the pis 
tons valve 18-22 will be closed, valve 16 
under the upward pressure of the liquid 
will open and a portion of the liquid dis 
placed in cylinder 1 will be delivered. up~ 
ward through the tube 8 and discharged, the 
remaining portion ?lling cylinder 1 for the 
succeeding up stroke. 
The relative capacities of cylinders 1 and 

2 is such that the displacement of liquid in 
cylinder 1 on the up stroke of the pistons is 
substantially one-half the displacement in 
the lower cylinder on the down stroke,——thus 
on the down stroke half the liquid displaced 
in cylinder 2 is discharged from the pump,— 
the upper cylinder being charged with the 
remaining half. 
The lower cylinder being in the form of 

a closed well, it will be observed that the 
displacement of liquid on each action of the 
pump will be positive and, therefore7 that 
uniformity of discharge of liquid will re 
sult. 
Also as a result of the closed cylinder feas 

ture, the pump will remain full-primed un 
der all conditions, as there can be no leak 
age that would make priming necessary.~ 
In the horizontal arrangement of the pump 

as shown in Fig. 2, the suction line con 
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nection 31 is at the under side and the con 
nection 32 to the discharge line at the upper 
side of the pump,—the construction and op 
eration of the pump otherwise being sub— 
stantially the same as that shown in Fig. 1. 
The horizontal type of pump is adapted 
primarily for automatic water systems for 
residences. 
The modi?ed construction of the pump 

cylinders shown in Fig. 3 is a suitable form 
for adapting the improved construction to 
tubular or eased wells,—~the construction and 
operation of the pump otherwise being sub 
stantially the same as that illustrated and 
described in c .nnection with Figs. 1 and 2. 
As here shown the modi?ed construction 
comprises a suction line connection 33, lower 
cylinder housing 34», lower cylinder 35, up 
per cylinder 36, and a coupling 37 between 
the cylinders and the cylinder housing 34,— 
the coupling being provided with a flange 
38 extended inwardly of the housing to con_ 
nect with the lower cylinder, the ?ange be 
ing provided with a series of circumferen 
tially arranged inlet apertures or ports 39 
to admit the water from the suction line to 
the lower cylinder,—the latter being closed 
at its lower end by a plug or end cap 110 
in a manner similar to and for the same 
purpose as that shown in Figs. 1 ant 
Having described my invention, 1 claim: 
1. A pump comprising a plurality of cyl 

inders joined one to the other and open one 
to another axially, a piston operable in each 
cylinder, a tubular member connecting the 
piston of one cylinder with the piston of 
another cylinder, a suction line common to 
said cylinders and valves responsive to the 
action of said pistons whereby liquid in said 
cylinders ahead of the pistons will be dis 
charged on one stroke of the pump and the 
liquid back of the pistons will be discharged 
through said tubular member on the oppo 
site stroke of the pump. 

2. A pump comprising a plurality of cyl 
inders of unequal piston displacement, and 
open one to another axially, a piston op 
erable in each cylinder and coacting one 
with the other, a suction line common to said 
cylinders, and valves responsive to the ac 
tion of said pistons whereby liquid in said 
cylinders ahead of the pistons will be dis 
charged on one stroke of the pump, and a 
like amount of liquid back of the pistons 
will be discharged and a further like amount 
of liquid willbe delivered from one cylinder 
to the other on the opposite stroke of the 
pump. 

3. A pump comprising a plurality of cyl— 
inders of unequal piston displacement, and 
open one to another axially, a piston op 
erable in each cylinder, one piston being 
joined to the other and having a passage for 
liquid therebetwcen, a suction line connected 
to said cylinders mtermediate said pistons, 
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and valves responsive to the action of said 
pistons whereby liquid in said cylinders 
ahead of the pistons will be discharged on 
one stroke of the pump and a like amount 
of liquid back of the pistons will be dis 
charged from'the pump and a further like 
amount will be delivered‘ from one cylinder 
to the other through said passage between 
the pistons on the opposite stroke of the 
pump. 

4. A pump comprising longitudinally op 
posite cylinders joined and open one to the 
other, one of the cylinders being closed at 
one end to form a receptacle for'liquid, a 
piston operable in each cylinder and coact 
ing one with the other, a suction line com 
mon to said cylinders, and valves responsive 
to the action of said pistons whereby liquid 
ahead of the piston in one cylinder will be 
discharged, andliquid from the suction line 
will be delivered into the closed end of the 
other cylinder on one stroke of the pump, 
and liquid back of the piston in said closed 
end of the cylinder will be discharged on 
the opposite stroke of the pump‘ 

5. A pump comprising longitudinally op 
posite cylinders of unequal piston displace" 
ment, joined one to the other and open one 
to the other axially, one of the cylinders 
having a closed end, a piston operable in 
each cylinder and coacting one with the 
other, a suction line common to said cylin~ 
ders, and valves responsive to the action of 
vsaid pistons whereby on one stroke of the 
pump liquid ahead of the piston in one cyl 
inder will be discharged and a greater 
amount of liquid than that discharged will 
be delivered from the suction line to the 
closed end of the other cylinder, and on the 
opposite stroke of the pump a like amount 
of liquid will be discharged and a further 
like amount will be delivered from said 
closed cylinder to the adjacent cylinder. 

6. A pump comprising longitudinally op 
posite cylinders of unequal piston displace 
ment, joined one to the other and open one 
to the other axially, one of the cylinders hav 
ing a closed end, a piston operable in each 
cylinder and coacting one with the other and 
having alternate work strokes, a suction line 
common to said cylinders, and valves respon~ 
sive to the action of said pistons whereby 
upon operation of the pump liquid ahead of 
the piston on the work stroke will be dis 
charged and a greater amount of liquid than 
that discharged will be delivered from the 
suction line through the piston on the idle 
stroke into the closed end of the other cylin— 
der, and on the work stroke of the opposite 
piston a like amount of liquid will be dis 
charged and a further like amount will be 
delivered from one cylinder to the other. 

T. A pump comprising longitudinally op 
posite cylinders of unequal piston displace 
ment, joined one to the other and open one 

8 

to the other axially, one of the cylinders hav 
ing a closed end, a piston operable in each 
cylinder, a passage for liquid from one cyl 
inder to the other, a suction line common to 
said cylinders, and valves responsive to the 
action of said pistons whereby upon opera 
tion of the pump liquid ahead of the piston 
on the work stroke will be discharged and a 
greater amount of liquid than that dis 
charged will be delivered from the suction 
line into the closed end of the other cylin 
der, and on the work stroke of the opposite 
piston the liquid in said closed end will be 
under pressure of the said working piston 
and a like amount of liquid will be dis 
charged and a further like amount delivered 
from one cylinder to the other through said 
passage. 

8. A pump comprising longitudinally op~ 
posite cylinders of unequal piston displace 
ment, joined one to the other and open one 
to the other axially, one of the cylinders hav 
ing a closed end, a piston operable in each 
cylinder, a tubular member connecting one 
piston to the other and serving as a passage 
for, liquid ~from one cylinder to the other, a 
suction line common to said cylinders, and 
valves responsive to the action of said 
pistons whereby upon operation of the pump 
liquid ahead of the piston on the work 
stroke will be discharged and a greater 
amount of liquid than that discharged will 
be delivered from the suction line into the 
closed end of the other cylinder, and on the 
work stroke of the opposite piston the llquid 

1 in said closed end will be under pressure of 
the said working piston and a like amount 
of liquid will be discharged and a further 
like amount delivered from one cylinder to 
the other through said passage. ‘ 

9. A double-acting pump comprising ad 
jacent cylinders joined together and open 
one to the other longitudinally, one of the 
cylinders being closed at one end to form a 
receptacle for liquid, a piston operable in 
each cylinder, one piston being joined to the 
other by a tube, and having alternate work 
strokes one with the other, a valve in said 
tube intermediate the pistons, a suction line 
common to the cylinders and connected 
thereto intermediate the pistons, and a valve 
in the piston operable in the cylinder hav 
ing the closed end coacting between the suc 
tion line and said receptacle. 

10. A double-acting pump comprising ad 
jacent cylinders joined together and open 
one to the other longitudinally, one of the 
cylinders being closed at one end to form a 
receptacle for liquid, a piston operable in 
each cylinder, one piston being joined to the 
other by a tube, and having alternate work 
strokes one with the other, a valve in said 
tube intermediate the pistons, a suction line 
common to the cylinders and connected 
thereto intermediate'the pistons, and a valve 
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in the piston operable in the cylinder having 
the closed end operable alternately With said 
?rst named valve and eoacting between the 
suction line and said receptacle. 

11. A double-acting pump comprising ad~ 
jaeent cylinders joined together and open 
one to the other longitudinally, one or“ the 
cylinders being closed at one end to form a 
receptacle for liquid, a piston operable in 
each cylinder, one piston. being joined to the 
other by a tube, and having alternate \vorl: 
strokes one with the other, a valve in said 
tube intermediate the pistons, a suction line 
common to the cylineers and connected 
thereto intermediate the pistons, and a valve 
in the piston operable in the cylinder having 
the closed end operable alternately With 
said ?rst named valve and comprising a 
series of apertures arranged circumferen 

, lially in the piston and an annular valve con 
trolling member common to all or said aper 
‘lures. 

l2. A~ double~acting pump comprising ad 
jacent cylinders joined together and open 
one to the other longitudinal y, one of the 
cylinders being closed at one end to form a 
receptacle for liquid, a piston operable in 
each cylinder, one piston being joined to the 
other by a tube, and having alternate \vo 
strokes one with the other, a valve in said 
tube intermediate the pistons, a suction line 
common to the cylinders and connected 
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thereto intermediate the pistons, and a valve 
in the piston operable in the cylinder having 
the closed end operable alternately with said 
?rst named valve and comprising a series of 
apertures arranged ciroum'ferentially in the 
p' ~on and an annular membe" arranged to 
act as the suction element 0.1” the piston and 
as a valve controlling member common to i 
all of said apertures. 

18. A double-acting pump comprising ad 
jacent- cylinders joined together and open 
one to the other longitudinally, one of the 
cylinders being closed at one end to ‘form a 
receptacle for liquid, a piston operable in 
each cylinder, one piston being joined to the 
other by a tube, and having alternate work 
strokes one with the other, a valve in said 
tube intermediate the pistons, a suction line 
common to the cylinders and connected 
thereto intermediate the pistons, and a valve 
in the piston operable in the cylinder having 
the closed end operable alternately with said 
?rst named valve and comprising a series of 
apertures arranged circuu'iferentially in the 
pistons, an annular member acting as the 
suction element or” the piston and as the 
valve controlling member for all of said 
apertures, and a spring element arranged to 
exert pressure on said annular member. 

In testimony whereof, I atlix my signa 
ture. 

FREDERICK MILLER. 
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