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UNITED STATES 

2,133,655 

PATIEfN TT OFFICE 
2,133,655 

BALANCED PUMP 

Leonard G. Brotzman and Raleigh E. Teague, 
Arroyo Grande, Calif. 

Application August 3, 1937, Serial No. 157,134 
13 Claims. 

Our invention is designated a balanced pump, 
this being of the type of a displacement plunger 
pump in which a plunger of relatively large 
diameter has a reciprocating motion in the liquid 
in the Well Such as for instance, water or oil, 
and by the displacement of the plunger forces 
liquid upwardly on each stroke. On account of 
having the plunger immersed in the liquid the 
plunger may be substantially balanced and the 
plunger may be so balanced that for practical 
purposes it sinks by its own weight or but little 
force is required to force the plunger down 
wardy. 
Our invention relates to various improved fea 

tures and details of such type of pump includ 
ing an arrangement by which the whole of the 
pump barrel which has a check valve at the bot 
ton and in which the plunger operates may be 
lifted or elevated to the top of the well without 
removing the casing in which the Well is mount 
ed and from which the liquid is pumped. Such an 
arrangement is made by providing a valve seat; 
for the upper valve connected to a ring or collar 
and this resting on shoulders secured to the casing 
of the Well or similar structure. Therefore, by 
providing the bottom of the plunger which is 
closed with a lifting pin or the like, the pin en 
gages underneath the seat and lifts the seat 
including the ring or collar and the pump barrel 
Secured to the top of the well when desired. This 
constitutes one of the main features of our inven 
?t and is mainly suitable for a new installa 
ion. 
Our invention also comprehends another type 

of Setup of the pump suitable for a completed 
Well in which a pump casing and a pump barrel 
are connected by a collar and this collar also 
forms a mounting for the upper valve seat. The 
plunger Operates through the seat with the ver 
tical reciprocating motion, the bottom of the 
plunger being provided with a lifting pin or the 
like, by which, on an up-pull of the plunger, the 
pin engages the seat and hence lifts the pump 
barrel and the pump casing to the top of the well. 
Another feature of our invention relates to the 

construction of the upper valve and its combina 
tion. With the pump barrel and the bottom or 
Standing valve. Such pump barrel is preferably 
cylindrical and connected to the collar to which 
the upper valve is attached. 
Another characteristic of our invention resides 

in a sleeve which extends upwardly from the 
seat and forms a guide for the vertically recipro 
cating plunger. The upper end of the sleeve has 
a Sealing ring formed of pump leathers or the 

(Cl. 193-155) 
equivalent clamped on the upper end of the sleeve 
and engaging the plunger, thus preventing a 
downward leak or drain along the walls of the 
plunger through the sleeve and thus through 
the Seat of the upper valve. 5 
Another characteristic of Our invention relates 

to the details of the valve construction and in 
one form we provide the valve seat With an an 
nular, somewhat V-shaped groove With slots con 
centric with the plunger extending from the 1?h 
base of the groove through the structure form 
ing the seat, this being for the upflow of the 
liquid. The valve plug is of a floating type and 
with the W-shaped seat is made of a similar cross 
Section and thus forming an annulus. However, 15 
it is desirable to have the lower corners cut off 
or flattened in order that the floating plug will 
not seat exactly on the base of the groove but 
form a contact. On its inner and Outer peripheral 
Walls. 
Another detailed feature in this type of floating 

plug resides in the nanner of attaching a valve 
leather or the like on the working face of the 
floating valve, this being Stretched Over the Outer 
and inner sides and across the bottom and at 25 
tached at the top of the valve. For the sake of 
lightness, the floating valve is preferably made 
hollow, that is with an annular depression, the 
edges of the valve leather fitting therein and 
being Secured by ringS. 

In another form of our invention as relates to 
the valve assembly, this is made With a flat or 
plane top surface and has a plurality of circular 
perforations or slots extending through the seat 
concentric of the axis of the plunger. The float- 35 
ing valve is in the form of a flat ring or annulus 
having a leather or equivalent packing attached 
to the underside, this seating on the flat or plane 
surface of the valve seat. With both types it is 
desirable to have a stop device such as a clamp- 40 
ing collar or the like, attached to the sleeve to 
limit the upward movement of the floating valve 
plug. It will thus be Seen that in the manner 
of operation the pump barrel becomes filled With 
liquid on the upstroke of the plunger, this enter. 45 
ing through the standing valve and being filled 
complete except for the space occupied by the 
part of the plunger projecting downwardly into 
the pump barrel. On the doWinstroke, the plung 
er displaces this liquid which is forced upwardly 50 
through the upper Valve. In One form of Our 
invention, preferably for new equipment, this 
liquid flows upwardly inside of the well casing 
and for old equipment preferably flows upwardly 
through a pump casing. 
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2 
Our invention is illustrated in connection With 

the accompanying drawings, in Which: 
Figure 1 is a vertical section through one form 

of the pump; 
Fig. 2 is a Section through the upper valve on 

a slightly larger Scale, illustrating a floating 
valve plug having a metal-to-metal contact with 
the seat; 

Fig. 3 is a horizontal Section. On the Section 
line 3-3 of Figure 1 in the direction of the ar 
rows; 

Fig. 4 is an enlarged vertical Section taken on 
any radius line through the floating valve plug 
of Fig. 1; 

Fig. 5 is a horizontal Section. On the line 5-5 
of Fig. 1 in the direction of the arrows; 

Fig. 6 is a vertical section through another 
form of our invention in which the pump casing 
and pump barrel are connected together, this 
type of pump being lowered as a unit in the 
well casing; this shows the same type of upper 
valve as Fig. 1; 

Fig. 7 is an enlarged vertical Section similar 
to Figure 2 but of a modification showing a flat 
type of upper valve and floating valve plug; 

Fig. 8 is a horizontal Section on the line 8-8 
of Fig. 7 in the direction of the arrows; and 

Fig. 9 is a horizontal section on the line 9-9 of 
Fig. 7 in the direction of the arrows. 

Referring first to the construction of Figures 
1 through 5, a pump casing is indicated by the 
numeral which extends from the ground level 
to a position which has its lower end innersed 
in the liquid and provided with liquid inflow 
openings f2. An abutment ring 3 is secured as 
by welding above the liquid inflow openings. The 
pump assembly designated by the numeral 20, 
employs a collar 2? which seats on the ring f3, 
there being preferably a resilient washer 22 
Supported on the upper face of the abutment 
ring. The pump barrel 23 has a screw-threaded 
Connection with the collar 2 and at the bottom 
is provided with a standing valve 25 which has a 
head forming a valve seat 25 screw-threaded 
to the lower end of the barrel and provided with 
a central intake opening 27, this being closable 
by a pivoted flap valve 28 pivoted at 29 to the 
structure forming the seat. 
A combination guide and upper valve seat des 

ignated by the assembly numeral 30 has a disc 
31 threaded in the collar 2? and preferably en 
gaging the upper end of the pump barrel 23. 
This has preferably a horizontal lower surface 
32. There is a cylindrical opening 33 through 
the center and a somewhat cone-shaped guide 
flange 34 extending downwardly and a second or 
upwardly extending guide flange 35. Flange 35 
merges with the sleeve 36 cylindrical on its inside 
face and having a tapered upper end indicated 
at 3. 
The Valve Seat structure 4 has an annular 

triangular-shaped groove 4f in which the inner 
slope 42 is preferably formed on the same slope 
as the upper flange 35. The Outer side 43 need 
not be SO Steep and the bottom of the groove 
is preferably transverse as indicated at 44 instead 
of having a sharp bottom to the V-shaped groove. 
A series of slots 45 extend downwardly from the 
base of the groove through the disc structure 3 
and are Concentric With the axis of the disc 
and hence with the pump barrel. 
The pump plunger designated by the numeral 

50 has a lower tubular section and may be hollow 
for the Sake of lightness having a closed lower 
end 5 with a transverse lifting pin 52 positioned 

2,133,655 
slightiy above this end. The plunger operates 
through the guide structure formed by the disc 
3, the downwardly and upwardly extending 
flanges 34 and 35, and the sleeve 36. Attached 
to the bevel 37 of the sleeve there is a circular 
leather or similar packing 53 with a clamp 54 
provided with flanges 55 through which extend 
bolts 56. This ring is thus clamped to the bevel 
and is somewhat cone-shaped except for the 
upper or flexible edge portion 57 which bears 
against the plunger and hence is cylindrical. 
The floating valve plug designated by the as 

sembly numeral 60 is in the form of a ring (note 
particularly Figs. 2 and 4) which has an out 
side wall structure S, an inner wall 62, and a 
base 63. Of these, the curvature and slope of 
the outer periphery 64 is the same as the sur 
face 43 of the Seat and the inner circular Sur 
face 65 is of the same slope as the inner side 
2 of the Seat. The botton Surface 65' is hori 

ZOntal and when the plug is seated it is positioned 
above the flat annular botton portion 44 of the 
grOOve. If it is desired to have a nineta-to-metal 
contact between the seat and the plug the plug 
is of the simple form as shown in Fig. 2, and in 
both forms there is an annular depression 66. 
Where it is desired to have a soft facing to en 
gage the valve seat, this is illustrated in Fig. 4, 
the facing being designated by the numeral 7 O. 
This may be formed of leather or the like 
Stretched over the outside surfaces of the ring 
forming the valve plug and thus there is a hori 
ZOntal bottom section 7, an Outer Surface sec 
tion 72, and an inner surface Section T3 of 
this soft facing. It is preferable to have dove 
tailed cuts 74 and 75 formed in the walls 6 and 
62 adjacent their top so that the upper part of 
the Soft facing may have a horizontal stretched 
Section 16 over the upper edge of the Wall 6 
and a stretched upper surface 77 over the upper 
edge of the inner wall 62. The free edges are 
turned down as indicated at 78 and 79 fitting 
against the dovetail cuts f4 and 75. An inner 
Spring ring 80 and an outer spring ring 8 fit in 
the recess 66 and thus hold the soft facing in 
place on the metal valve plug. 
In order to limit the lift of the valve plug a 

stop-limit device 85 is utilized. This has a ring 
86 threaded on the outside of the sleeve 36 pref 
erably close to the upper flange 35 and from this 
there are bent fingers 87, each having a horizontal 
arm portion 88 and downwardly extending finger 
tips 89. These tips engage in the annular recess 
66 when the valve plug is lifted or floats up 
wardly by the upward flow of liquid. 
The action of the pump so far described is as 

follows: On the downstroke of the plunger this 
paSSes downwardly in the liquid already pumped 
up and filling the annular space between the 
pump casing i? and the plunger 50 and also the 
pump barrel 23 and the plunger. The down 
Stroke causes a pressure on the liquid in the 
pump barrel tending to cause a down-flow 
through the opening set up in the standing valve 
and causes a seating or closing of the flap valve 
28. On account of the liquid being displaced it 
necessarily flows upwardly through the arcuate 
ports 45 and thus causes a lifting of the plug 
valve 60. Such valve may rise until the fingers 
8T engage in the bottom of the recess 66. The 
Valve therefore allows a free upward flow of the 
liquid. 
On the upstroke of the plunger, the valve plug 

60 seats by gravity and on account of the inner 
and outer wall surfaces conforming to the slope 
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2,133,655 
of the V-shaped annular groove 4f, the plug is 
properly seated in the valve groove and thus 
prevents a down-flow of liquid, the hydraulic 
preSSure due to the liquid above the valve seat 
disc 3 being greater than the internal pressure 
in the pump barrel 23. As above mentioned, the 
Valve plug may have a metal-to-metal or Soft 
facing to metal engaging with the seat. The up 
Stroke also functions to develop a flow of the 
liquid through the flap valve 28 to fill the space 
in the pump barrel taken up by the lower end of 
the plunger when in its lowermost position. As 
there is usually a greater hydraulic pressure on 
the intake stroke above the valve disc 3 than 
below, there would be a likelihood of a downward 
leakage of liquid between the plunger 50, the 
sleeve 36, the flanges 34 and 35, and disc 3. 
However, this is prevented by the ring 53 having 
a close fit and bearing on the tube 50. 
In the construction of Fig. 6, which is intended 

mainly for use in old constructions or Wells now 
in the ground, the well casing is indicated by the 
numeral OO which has a perforated intake end 
f0. In this case the pump casing 102 and the 
pump barrel II 03 are preferably of the Same di 
ameter and connected by a threaded collar f04. 
The ends of the pump casing and pump barrel 
engage the valve disc 3, thus holding this disc 
in place. The same type of sleeve, flanges, and 
V-shaped seating groove may be utilized. 
The operation of this type of pump is the Sarne 

as Figure 1, except that the liquid after paSSing 
the ports formed by the slots 45 flows upwardly 
inside of the pump casing 02. AS above noted, 
this casing is spaced inwardly from the Well caS 
ing or the wall of the well. The purpose of the 
cross pin 52 is for lifting the upper valve assen 
bly when it is desired to remove the pump from 
the bottom of the Well. In the construction of 
Fig. 1, this pin 52 moves upwardly as the plunger 
is pulled up engaging the lower edge of the lower 
flange 34 and thus lifting the valve seat disc with 
the collar 2 from the abutment ring 3. On ac 
count of the connection of the pump barrel With 
this seating disc, the pump barrel as a unit is 
pulled upwardly. 

In the construction of Fig. 6, the pump plunger 
and the pin 52 may be used as a lifting element, 
this engaging the lower flange 34 and being Op 
erated to lift or elevate the whole of the aSSem 
bly or pump casing f O2 and the pump barrel up 
wardly to the top of the well and being for the 
purpose of removal such as to clean the pump or 
to replace Worn partS. 

In either form of pump, such as that of Fig. 1 
or 6, I may use a different type of valve seat and 
valve assembly such being illustrated in Fig. 7 
and designated as the flat valve assembly 0. 
This employs a valve disc which is flat or 
plane on its upper surface if 2 and may also be 
flat or transverse on its lower Surface. Through 
this extends a series of vertical ports 3 which 
are spaced around the disc. A sleeve 4 extends 
upwardly from the disc and forms a guide for the 
pump plunger 50. In this construction it is not 
necessary to have substantially heavy flanges 
such as 34 and 35 of Fig. 1. The floating Valve 
plug 5 is preferably made of a flat metal ring 

6 with a soft ring 7 such as leather, rubber, 
or the like, attached thereto as by rivets 8. The 
same type of soft facing Such as the ring 53 is 
secured to the upper end of sleeve 4 and en 
gages the plunger. A limit stop device f20 to 
limit the upward floating or drift of the valve 
seat employs two semi-circular clamp half rings 

3 
f2, each having opposite flanges 22 connected 
by a bolt 23. This construction is operated in 
the same manner as that of Figs. 1 and 6. On the 
downstroke, the liquid is displaced by the lower 
end of the plunger flowing upwardly through 
ports 3 causing a lifting of the floating valve 
plug and the upward flow of liquid outside of the 
plunger 50. On the upstroke the action is re 
versed, the flat ring-like valve seating by gravity 
on the plane upper surface 2 of the seat. 

It will be understood that the plunger 50 may 
be made of light material and as this plunger 
must extend from below the valve seat to a high 
position in the well usually above the outlet for 
the water, the plunger may be considered as Com 
pletely immersed when the pump is fully operat 
ing. If the plunger is too light so that due to itS 
displacement it is buoyant and therefore thrust 
upwardly and develops an upward thrust on the 
operating mechanism, the plunger may be 
weighted in any suitable manner known in the 
art. It is in fact preferable to have the plunger 
slightly heavier than the water displaced so that 
it has a tendency to sink. This is on account of 
a positive pressure being necessary on the down 
or displacement stroke, however the plunger may 
be thus so weighted or substantially balanced that 
comparatively little force is required to recipro 
cate the plunger and this but slightly greater than 
that required to elevate or lift the amount of 
liquid actually displaced at each displacement 
stroke. 
The above outlined structure and procedure is 

common engineering practice and design of which 
We do not claim to be the inventors. 

Various changes may be made in the details of 
the construction without departing from the 
spirit or scope of the invention as defined by the 
appended claims. 
We claim: 
1. A pump comprising in combination a pump 

barrel having means to suspend the same from 
the top of a well, the barrel having an intake 
valve at the bottom, an upper discharge valve 
formed of a disk with a seat means securing the 
disk to the pump barrel, said disk having a cen 
tral cylindrical opening with a sleeve extending 
thereabove, the upper end of the sleeve being 
beveled and having a packing ring secured there 
to, a displacing plunger mounted in the cylindri 
cal opening of the disk and the sleeve, the said 
packing engaging the plunger, the lower end of 
the plunger being closed, the disk having a series 
of ports concentric with the axis of the plunger, 
the upper valve including a floating type of an 
nular plug having a surface to engage the seat on 
the disk and form a closure for the ports on the 
upstroke of the plunger and to lift On the down 
Ward or displacement stroke for the upflow of 
liquid. 

2. A pump as described and claimed in claim 1, 
the means for Suspending the pump barrel in 
cluding a threaded collar threaded to the periph 
ery Of the Upper Valve disk and a Casing Struc 
ture extending to the upper part of the well and 
having an engagement with the said collar. 

3. A pump comprising in combination a pump 
barrel having an intake valve at the bottom, a 
collar threaded thereto at the top, a combination 
upper Valve disk and guide having its periphery 
threaded and engaging the said collar, means to 
Support the collar suspended from the top of the 
Well, the valve disk having a central cylindrical 
guide opening With a displacing type of pump 
plunger mounted therein for Wertical reciproca 
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