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14 Claims. 

This invention relates to double acting pumps 
of the aligned cylinder type, and has for its ob 
ject the provision of new and improved means 
for minimizing jars and shocks resulting from 
the action of the liquid being pumped, whereby 
the pumps may be safely operated at higher 
Speeds. Another object is to provide a double 
acting piston pump with pneumatic means for 
Cushioning the action of water within the pump, 
whereby to minimize water hammer and to re 
lieve the structure of shocks and jars. 
With the above and other objects in view, the 

present invention consists in certain features of 
construction and combinations of parts to be 
hereinafter described with reference to the ac 
companying drawing, and then claimed. 

In the drawing, which illustrates suitable emi 
bodiments of the invention, 
Figure 1 is a longitudinal vertical section of a 

double acting deep well pump in the installed 
position; 

Fig. 2 is a section similar to Fig. 1 in which the 
pump is provided with a modified means for 
cushioning the action of the same: 

Fig. 3 is a vertical section through the coupling 
to which the adjacent ends of the Working bar 
rels are connected; 

Fig. 4 is a section taken approximately on the 
line -? of Fig. 1; and 

Fig. 5 is a sectional view through the top of 
the pump rod showing the air regulating valve. 

Referring to the drawing, in which like nu 
merals refer to like parts throughout the several 
views, the pump structures shown in Figs. 1 and 2 
both include a vertical column pipe having a 
coupling 2 at its lower end to which the upper end 
of Working barrel. 3 is secured, the barrel 3 con 
stituting the upper barrel of the pump. The 
lower end of the barrel 3 carries a coupling 6 
which comprises spaced rings 5 and 6 connected 
by circumferentially arranged spaced webs 7, the 
lower ring 6 being of less diameter than the 
upper ring 5. The ring 5 is provided with ex 
ternal screw threads which threadably receive 
the upper end of a casing tube 8 that surrounds 
the webs . 
The ring 6 is provided with internal threads 8 

which threadably receive the upper end 4 of a 
lower working barrel O. The barrel fo is of less 
length than the casing tube 8 and is concentric 
with the outer casing tube 8 and spaced there 
from to provide a circular chamber fl. The cou 
pling 4 is of such diameter that the outer wall 
of the casing 8 coincides substantially in diameter 
With the exterior of the coupling 2, so that the 

(C. 103-95) 
Column pipe and pump cylinder may be readily 
lowered into a well within the ordinary fixed 
well casing which, however, is not shown in the 
drawing. 
The upper portion of the ring 6 is formed with 5 

a taper seat 2 for receiving a removable head 
f3 which forms the head for the lower working 
barrel 0. The seat f2 and the exterior of the 
head 3 are correspondingly tapered, with the 
taper at such an angle that the head may be 10 
tightly forced into the seat without liability of 
accidental displacement, but at the same time 
may be purposely displaced or removed. 
Secured to the lower end of the casing tube 3 

is a coupling 4 having a tapered seat 5 which 5 
receives a valve body 6. The valve body 6 has 
passages 6a, therethrough and carries a valve 

which constitutes a check or foot valve for the 
pump. The valve is movable on a stem 8 
against the resistance of a coil spring 8a, i.e. 20 
seat 5 and valve body are suitably tapered so 
that the body 6 may be firmly seated against 
accidental displacement. 
Mounted within the upper working barrel 3 is 

a plunger 8b, which is provided with a check 25 
valve 9a. The plunger may be of any suitable 
Construction. 
A second plunger 20 is positioned within the 

lower working barrel 8 and is provided with 
passages 20a, therethrough, which are arranged 30 
to be closed on the down stroke of the plunger 
by means of a suitable check valve 20tb. The two 
plungers 8b and 20 are connected by means of 
a pump rod 22 extending through the head 3, 
a suitable packing 23 being disposed in the head 35 
3 to surround the pump rod 22, the packing 

being held in place by a nut 25 threaded into the 
head 3. 
Secured to the upper end of the rod 22, which 

extends beyond the upper pilinger 8b is an in- 40 
ternally threaded coupling 22a for receiving the 
lower end of a rod 26, which may be assumed 
to extend to the top of the well for actuation 
by a suitable mechanism. . 
The two plungers are shown as provided with 45 

the usual cup leathers 2 or other suitable pack 
ing may be employed in accordance with the 
particular character of the plunger. 

In the structure shown the upper or top work 
ing barrel 3 is of greater internal diameter than 50 
the lower or botton working barrel, and the 
plungers i 8b and 20 correspondingly differ in di 
ameter, he head 3 is of Such daimeter that 
it may be moved through the barrel 3 and the 
foot valve body is is of such diameter that it is 



2. 
may be moved through the barrel. O. In such 
a structure it is quite feasible to remove all the 
valves and plungers when necessary for inspec 
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tion or repairs without disturbing the working 
barrels in any way, and the valve and plunger 
structures may be as readily introduced into the 
working barrels and the foot valves seated with 
out disturbing the Working barrels. 
When the plungers are lifted, water is drawn 

through the foot waive into both working barrels, 
the plunger 20 drawing the water into the work 
ing barrel to through its lower open end and the 
plunger 8b drawing water into the barrel 3 by 
way of the chamber i? and around the ring 6 
through the passages defined by the webs 7, 
which passages open freely to the lower open 
end of the barrel 3 which is carried by the upper 
ring 5. The water is thus drawn into the pump 
On the "up stroke of the plungers. 
On the down stroke of the plungers the valve 
is seated while the water in the barrel O is 

forced out through the lower end of the barrel 
into the chamber 1, and past the coupling 4 
through the passage therein into the lower end 
of the barrel 3 with the water drawn into the 
barrel 3, together with the water forced therein 
by the plunger 20, finding its escape past the 
valve 9a, which moves to open position on the 
down stroke of the plunger. 

All the water passages in the pump are large 
and offer a minimum of frictional resistance to 
the flow of water through them, wherefore the 
Water moves with less speed than is usually the 
case where water must flow through a hollow 
pump rod. 
With the structure described the water. pas 

Sages are all large in proportion to the area of 
the plungers, thus permitting the pump to be 
run at maximum speed while preventing exces 
Sive Speed of travel of water through the passages 
So that, because of the reduced frictional re 
Sistance, there is a reduction of power neces 
Sary to force the water through the passages, 
with a consequent saving of power. 
The structure permits the use of the ordinary 

disk valve or ball or conical valve at the suction 
entrance or in the top plunger, with practically 
no changes in their construction from such 
valves as are used in single acting working bar 
relis. 
There is a possibility of water leaking past the 

packing of the plunger 20 and becoming im 
prisoned in the cylinder 0 in the space 29 be 
tween the plunger 20 and head 3, and should 
this leakage of water occur, this water, on the 
up stroke of the plunger, when in sufficient 
quantity, will exert a greater pressure on the 
top of the piston than is exerted by the water 
on the under side of the piston, whereupon the 
valve 20b will open and the pressure on the 
water above the piston will cause it to pass 
through the passages 20a and escape through the 
plunger. 

It has been found that in some instances a 
vacuum is formed in the space 29 between the 
plunger 20 and head 3, in which event, when 
the plunger moves through its up or suction 
stroke, the valve 20b remains closed and the 
leakage water within this space is drawn up by 
the vacuum and Strikes the head 3 with con 
siderable force. This action of the trapped water 
in striking the head 3 acts like a water hammer 
and in some instances causes a severe jar or 
shock, with the result that it is necessary to run 
the pump at a reduced speed. 

2,019,969 
It is the purpose of the present invention to 

minimize the jars and shocks caused by this ac 
tion of the Water Within the Space between the 
plunger 20 and head 3, and in Figs. 1 and 2 I 
have shown two different means for accomplish 
ing this result. 

In the construction shown in Fig. 1 the pack 
ing gland nut 25 is provided with a Series of 
spaced fingers 30 and arranged between these 
fingers 30 are a number of pneumatic balls 3 
or other containers which are airtight and pref 
erably of rubber-coated fabric. These pneu 
matic balls are compressible and function dur 
ing the operation of the pump to cushion the 
action of the water which may accumulate in 
the space 29 between the plunger 20 and head 
3 so as to minimize or eliminate the jars which 
have heretofore occurred when the water Strikes 
the head 3. 

In the construction shown in Fig. 2 I have 
provided a means for introducing air or other 
gas into the space 29 between the plunger 20 and 
head 3. In this construction the plunger rod 
22 is tubular and has an aperture 32 therein, 
opening into the space 29 between the plunger 
20 and head 3. The lower end of this tubular 
plunger rod is closed in with a suitable plug, or 
is solid as shown at 33, and the upper end of the 
Same projects through the coupling 22a. In this 
construction it is necessary that the sucker rod 
26 be of tubular shape. The upper end of the 
tubular rod 22 is provided with a check valve 34 
which opens on the down stroke of the rlungers 
to allow air to be drawn into the space between 
the plunger 20 and head 3 and is closed on the 
up stroke. 
A suitable regulating valve 35 may be provided 

in the sucker rod 26, as shown in Fig. 5, at the 
top of the well at which the head is located, So 
as to regulate the amount of air drawn into the 
space 29 between the plunger 20 and head 3. 
The regulating valve 35 may be relatively small, 
as it is necessary to open it only an amount Suf 
ficient to replace the small amount of air that 
is absorbed by the water and that is lost through 
leakage. The air which is permitted to enter the 
space 29 in this manner acts as a cushion for 
the water which may have accumulated within 
the space 29 and will prevent the same from 
striking the head 3 with any appreciable force 
and will minimize the liability of the production 
of shocks and jars through the action of the 
vacuum that may be present in the space 29. 
In both constructions described pneumatic 

means is provided for cushioning the action of 
the water which may accumulate through leak 
age, within the Space 29. This cushioning of the 
water materially adds to the successful opera 
tion of the pump, in that the pump may be op 
erated at higher speeds without being subjected 
to Severe shocks and jars arising from the water 
striking the head of the lower working cylinder. 
Although Several embodiments of the inven 

tion have been herein shown and described, it 
will be understood that numerous details of the 
construction shown may be altered or omitted 
without departing from the spirit of this inven 
tion, as defined in the following claims. 
What I claim is: 
1. In a double-acting reciprocating liquid 

pump, a cylinder having a head, a reciprocable 
plunger in said cylinder and spaced from said 
head, means for moving said plunger toward said 
head to create suction pressure within said cyl 
inder, and means within the space between said 
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head and plunger for cushioning the action of 
leakage liquid in said space and preventing the 
Said liquid from impacting against said head 
during the suction stroke of said plunger. 

2. In a double-acting recriprocating liquid 
pump, a cylinder having a head, a reciprocable 
plunger in Said cylinder and spaced from said 
head, means for moving said plunger toward said 
head to create suction pressure within said cyl 
inder, and means within the space between said 
head and plunger for cushioning the action of 
leakage liquid in said space and preventing the 
said liquid from impacting against said head dur 
ing the suction stroke of said plunger, said means 
comprising a plurality of compressible members 
disposed within said space. 

3. In a double-acting reciprocating liquid 
pump, a cylinder having a head, a reciprocable 
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plunger in said cylinder and spaced from said 
head, means for moving said plunger toward said 
head to create suction pressure within said cyl 
inder, and means within the space between said 
head and plunger for cushioning the action of 
leakage liquid in said space and preventing the 
said liquid from impacting against said head 
during the suction stroke of said plunger, said 
means comprising a pneumatic cushion within 
said space. 

4. In a double-acting reciprocating liquid 
pump, a cylinder having a head, a reciprocable 
plunger in said cylinder and Spaced from said 
head, means for moving said plunger toward said 
head to create suction pressure within said cyl 
inder, and means within the space between said 
head and plunger for cushioning the action of 
leakage liquid in said space and preventing the 
said liquid from impacting against said head dur 
ing the suction stroke of said plunger, said means 
comprising a body of air within said Space and 
means for admitting the said body of air into said 
space on the opposite stroke of the plunger. 

5. In a double-acting reciprocating liquid 
pump, a cylinder having a head, said head hav 
ing an opening therethrough, a reciprocable 
plunger having a sliding fit with said cylinder, 
said plunger being spaced from said head and 
providing a space which is normally free of the 
liquid being pumped, a plunger rod connected 
with said plunger, said rod extending through 
and having a sealed sliding fit with said open 
ing, and means providing a pneumatic cushion 
within the space between said head and plunger, 
whereby, to cushion the action of leakage liquid 
within said space and thereby prevent the leak 
age liquid from impacting against said head. 

6. In a double-acting reciprocating liquid 
pump, a cylinder having a closed head, said head 
having an opening therethrough, a reciprocable 
plunger having a sliding fit with said cylinder, 
said plunger being spaced from Said head and 
providing a space which is normally free of the 
liquid being pumped, a plunger rod connected 
with said plunger, said rod extending through 
and having a sealed sliding fit with said open 
ing, and cushioning means within the space be 
tween said head and plunger, whereby to cush 
ion the action of leakage liquid within said space 
and thereby prevent the leakage liquid from in 
pacting against said head. 

7. In a double-acting reciprocating liquid 
pump, a cylinder having a closed head, said head 
having an opening therethrough, a reciprocable 
plunger having a sliding fit with said cylinder, 
a plunger rod connected with said plunger, said 
rod extending through and having a sealed slid 

3 
ing fit with said opening, and cushioning means 
within the space between said head and piunger, 
whereby to cushion the action of leakage liquid 
within said space and thereby prevent the leak 
age liquid from impacting against said head, said 5 
cushioning means comprising a plurality of com 
pressible members. - 

8. In a double-acting reciprocating liquid 
pump, a cylinder having a closed head, said head 
having an opening therethrough, a reciprocable 10 
plunger having a sliding fit with said cylinder, a 
plunger rod connected with said plunger, said 
rod extending through and having a sealed slid 
ing fit with said opening, and cushioning means 
within the space between said head and plunger, 5 
whereby to cushion the action of leakage liquid 
within Said space and thereby prevent the leak 
age liquid from impacting against said head, said 
cushioning means comprising a plurality of hol 
low airtight members. 
9. In a double-acting reciprocating liquid pump, 

a cylinder having a closed head, said head having 
an opening therethrough, a reciprocable plunger 
having a sliding fit with said cylinder, a plunger 
rod connected with said plunger, said rod extend- 25 
ing through and having a sealed sliding fit 
with said opening, and cushioning means with 
in the Space between said head and plunger, 
whereby to cushion the action of leakage liquid 
within said space and thereby prevent the leakage 30 
liquid from impacting against Said head, said 
cushioning means comprising a plurality of hol 
low airtight balls circumferentially arranged 
within said space. . 

10. In a double-acting reciprocating liquid 35 
pump, a cylinder having a closed head, said 
head having an opening therethrough, a recipro 
cable plunger having a sliding fit with said cyl 
inder, a plunger rod connected with said plunger, 
said rod extending through and having a sealed 40 
sliding fit with said opening, and cushioning 
means within the space between said head and 
plunger, whereby to cushion the action of leakage 
liquid within said space and thereby prevent the 
leakage liquid from impacting against said head, 45 
Said cushioning means comprising a plurality of 
hollow airtight members, and a cage carried by 
said head for Supporting said airtight members. 

11. In a double-acting reciprocating liquid 
pump, a cylinder having a head, a reciprocable 50 
plunger having a sliding fit with said cylinder, 
a plunger rod connected with said plunger, and 
cushioning means within the Space between said 
head and plunger, whereby to cushion the action 
of leakage liquid Within Said space and thereby 55 
prevent the leakage liquid from impacting against 
said head, said cushioning means comprising a 
plurality of hollow airtight balls circumferen 
tially arranged within Said Space, and a cage for 
supporting said balls. . 60 

12. In a double-acting reciprocating fluid 
pump for wells, a cylinder having a head, a 
reciprocable plunger having a sliding fit with 
said cylinder, said plunger being spaced from 
said head and providing a Space which is nor- 65 
mally free of the liquid being pumped, means 
for reciprocating said plunger, and means for 
admitting air into the space in said cylinder be 
tween said head and plunger whereby to provide 
a pneumatic cushion for leakage liquid within 70. 
Said Space. 

13. In a double-acting reciprocating liquid 
pump for Wells, a cylinder having a head, a re 
ciprocable plunger having a sliding fit with said 
cylinder, said plunger being spaced from said 75 

20 
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head and providing a space which is normally 
free of the liquid being pumped, a tubular plunger 
rod connected with said plunger, said rod be 
ing open to the atmosphere at one end and closed 
at its opposite end and having a passage open 
ing into the space within said cylinder between 
said head and plunger whereby to admit air into 
Said Space for providing an air cushion for leak 
age liquid within said space, and check valve 

10 means in said rod to prevent passage of air 
through said rod from said space. 

14. In a double-acting reciprocating liquid 

pump for wells, a cylinder having a head, a re 
ciprocable plunger having a sliding fit with said 
cylinder, said plunger being Spaced from Said 
head and providing a Space which is normally 
free of the liquid being pumped, a hollow plunger 
rod connected with Said plunger, and means for 
admitting air through Said rod into the space in 
said cylinder between said head and plunger 
whereby to provide a pneumatic cushion for leak 
age liquid within said space, and an air regulat- 0 
ing valve for said hollow rod. 

ROBERT E. L. HOLMES. 


