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This invention relates to pumps, and has for one of its
objects the production of a simple and efficient pump
mechanism which is especially adapted for pumping or ele-
vating water, oil, or fluid of any type, from one elevation
fo agother by ﬁurd pressure and balanced columns of
iqui

A further object of this invention is the production of a
pump wherein quantities of heated fluid are forced down
in ‘measured quantities through one discharge column and
up through an adjoining discharge column by way of by-
pass connections to clear the upper portions of the dis-
charge columns of frozen or tightly congealed fluid and
to thereby facilitate continued operation of the pump
without the necessity of removing sections of the pump to
steam out masses of congealed substances.

A still further object of this invention is the production
of a pump for elevating fluid by forcing a selected vol-
ume of fiuid from the base of the pump through alternate
columns to a receiving reservoir, and maintaining a con-
tinuous circulation between the reservoir and the alternate
columns.

In the drawings:

. Figure 1 is a side elevational view of the pump, certain
parts being shown in section;

_Figure 2 is a vertical sectional view of the lower casing
of the pump, certain parts being shown in elevation;

Figure 3 is a vertical sectional view of the lower casing
of the pump taken at right-angles to Figure 2;

Figure 4 is a vertical sectional view of the lower’ casing
of the pump taken on line 4—4 of Figure 3;

Figure 5 is an enlarged vertical fragmentary sectional
view of the lower portion of the pump mechanism, certain
parts being shown in €levation;

Figure 6 is a horizontal sectional view taken on lme
6—6 of Figure 5;

Figure 7 is a horizontal sectional view taken on line
7—7 of Figure 5;

Figuré 8 is a top plan view of the upper tank, partly
m horizontal section;

Figure 9 is an enlarged fragmentary vertrcal sectronal
view of the upper tank showing the control means for the
discharge end of one discharge tube or column;

Figure 10 is a view similar to Figure 9, showing the
reverse side of the sleeve and discharge end of one of the
columns;

Figure 11 is a fragmentary sectional view taken on line
11—11 of Figure 5;

Flgure 12isa dlagrammanc view 1llustrat1ng the relative
positions of the slots which are formed in each sleeve of
the control device.

By referring to the drawings in detail, it will be seen that
10 designates the lower pump casing which is provided
at its lower end with a pair of ‘intake compartments 11
and 12 which are separated by a partition 13. An intake
port 14 provides an intake at the bottom of the compart-
ment 11 and a check valve 15 is seated in the port 14 to

permit inflow and check outflow in a conventional man-

ner. -A similar port 16 is provided for the compartment
12, and a similar check valve 17 is seated in the port 16.

Vertically extending parallel intake pipes 18 and 19
are. carried within the casing 10, the lower end of the
pipe 18 communicating with the intake compartment 11
and' the lower end of the intake pipe 19 communicating
with the intake compartment 12, as shown in Figure 2.
A check valve 20 is carried in the lower end of the pipe

18 and a check valve 21 is carried in the lower end of the-
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pipe 19. These valves 20 and 21 permit flow into the
pipes 18 and 19 and prevent return flow into the compart-
ments 11 and 12,

. Pumping columns 22 and 23 extend upwardly through
the top of the casing 10 to the reservoir R, which reser-
voir is located at a convenient place to facrhtate operation.
Power driven pistons 8 and 9 are preferably operated by
a driven mechanism D, to oppositely reciprocate the pis-
tons within the upper ends of the columns 22 and 23. This
drive mechanism D may be of the type set forth in my
Patent Number 2,666,396, issued January 19, 1954, and
relating to Multlple Rec1procatmg Pump with Rack and
Pinion Actuating’Means. Any type of drive means may
be used, however, within the spirit of the invention.

The columns 22 and 23 carry at their lower ends sec-
ondary pumping mechanisms 24 and 25 respectively, which
are located within the casing 10 and extend parallel to the
intake pipes 18 and 19, in the manner shown in Figures 3.
and 4. The mechanism 24 comprises an upper cylinder
26 and a lower pumping cylinder 27. The mechanism 25
comprises an upper cylinder 28 and a lower pumping cyl-
inder 29. A piston 39 is reciprocally mounted in the cyl-
inder 26, and a piston 31 is mounted in the cylinder 27,
the pistons 30 and 31 being rlgrdly connected by means
of a rack bar 32. A piston 33 is reciprocally mounted in
the cylinder 28, and a piston 34 is mounted in the cylindet
29. The pistons 33 and 34 are connected together by
means of a rack bar 35. Pinions 36 are journalled in the
casing 10 between the rack bars 32 and 35 and in mesh~
ing relation with said rack bars to simultaneously recipro-
cate the pistons 36 and 31 in an opposite direction relative
to the pistons 33 and 34. - The pinions 36 are preferably
aligned in vertical spaced relation and the rack bars 32
and 35 are preferably held in meshing engagement with
the pinions 36 by means of suitable bearings or rollers
37, carried by the connecting areas between the cylinders
26 and 27 and the cylinders 28 and 29. These connecting
areas are preferably cut away to permit the pinions 36 to
freely engage the rack bars 32 and 35, as shown in Figure
4. The pistons 33 and 34 with their connecting rack bar
35, and the pistons 30 and 31 with their Connecting rack
bar 32, constitute shuttle pistons.

The lower end of the cylinder 29 opens mto the com-
partment 12, whereas the lower end of the cylinder 27
opens into the compartment 11. The intake pipe 18 'is
provided with a hollow elbow 38 at its upper end which
is connected to the opper end of the cylinder 28 and pro-
vides a communication between the upper end of the pipe
18 and the upper-end of the cylinder 28. The intake pipe
19 also is provided with a hollow elbow 39 at its upper end
which is connected to the upper end of the cylinder 26 and
provides a communication between the upper end of the
pipe 19 and the cylinder 26. These elbows 38 and 39
are located above the upper limit of the stroke of the pis-
tons 30 and 33 respectively. A communicating port 40

. provides a communication between the pipe 19 and the

cylinder 28, a short distance above the lower limit of the
stroke of the piston 33. A similar communicating port
41 forms a communication between the intake pipe 18 and
the cylinder 26 a short distance above the lower limit of
the stroke of the piston 30. These ports 40 and 41 pref-
erably incline downwardly from the intake pipes toward
the cylinder.

A check valve 42 is mounted in the port 40 to permit
flow from the cylinder 28 into the intake 19 and to prevent

- reverse flow. A perforated shield separates the port 40

from the interior of the cylinder 28 ‘defining perforations
43, the perforations being arranged in an upwardly taper-
ing formation as shown in-Figure 10, to progressively de-
crease the volume of discharge through the port 40 into
the pipe 19, as the piston 33 moves upwardly across the
perforations.

A check valve 44 is mounted in the port 41 to permit
flow from the cylinder 26 to the intake pipe 18 and to
prevent reverse or return flow through the port 41, A
perforated shield 45 similar to that shown in Figures 5
and 10 separates the port 41 from the interior of the cyl-
inder 26. It should be noted that the intake pipe 18
communicates with the cylinder 26 directly in the rear of

. the pipe 18 through the medium of the port 41. 'The in-
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take pipe 19 communicates with the cylinder 28 directly

in the rear of the pipe 19 through the medium of the port
40. However, the elbow 38 at the upper end of pipe
18 communicates with- the upper end of the-cylinder 28,
which’is latérally ‘offsét” rélative’ to” the’ pipe 18, dnd the:
é1bow*39 ‘at’ the upper’end ‘of 'the” pipe 19" cornmunicates
with the upper end of .the .cylinder.26, which"i§ latetally
offsét-réldtive’ to-the pipe 19. ' Theé elbows’ 38 and 39 are
upwardly“inclined in the direction of‘the cylildets 26’ and
28-respéctively and 'aré- arrangéd in"crossed rélation, as
shown in’ Figiires-2, 3 and 4. ~ The volume of the intake
_pipt 18 bétween the port 41-and the elbow 38 constitutes
a'by-pass-from the lower end ‘of ‘the-cylinder 26 and the
upper:end of ‘the“cylinder 28" The volume of the intake
pipe 19 betweéen the-port 407and. the elbow 39" constitutes
aby-pass-froni thé lower end ‘of thé cylindér 28.and"the’
uppér-end of the'cylinder 26, ) _

_The upper-ends” of the~columns 22 and 23 “exténd
through-the- bottom' of thetank R ‘and upwardly into’ the
tank: - A-sleeve 46 is rotatably ‘mounted upon the upper
end of ‘the’column 22 ‘within thetank; and a slesve 47 is:
rotatably mounted upon' the upper ‘end of the column 23
within ‘the-tank R. ~An“actuating handle 48 is carried by
the sleeve 46-above the tank and an actuating handle 49°

is carried by the sleeve“47 above the tank. The top of 2

the~tank” R~ is* gradvated " as at* 50 ‘and 51; adjacent the
handles-to*provide an indéx for each handlg; so”that an’
opérator 'may.determine the ‘positions of the sleéves by
registering-the: handles-with the graduate ‘markings 1 to ¢
as'indicated in Figure 8- The upper end 52 of the column
which™exténds" ini the "tank R-is provided -with a' lower
series ‘of ‘apertures ‘53, .for example' three in' number, ad-
jacefit' the bottomr. of tank' R, a second higher series of
apertures*54, two' in number; and a’further aperture 55
which is located above the second series of ‘apertures; all'of
these apertures being-arranged in triangular formation, in’
the mannér shown in Figure'9, The sleeve 46 is provided-
with' a’series-of superimposed radial slots56; 57 and 58,-of
progressively ‘different lengths, so that-the apertures of the’
series 53 and 54 and thé aperture 55 may be progressively:
unicovered as the'sleeve 46°is rotated in one direction; and-
progressively - closed ‘when the’ sleeve 46-is rotatedin the:
oppositedirection.- This structare constitutes a volume
output :control-for ‘thé fluid’ passing:through-the: columns”
22'and23:- o . o

_Superimposed rows of--aperftures 59, 60 and-61-are
formed in thé columin 22" above-thée apertures 53] 54 and
55; the‘apertires in theé superimposed-rows ‘being ‘in- verti-
cal -alighment-and -being -angularly’ offset’ relative to ‘thé

apertures*53;' 54 and’ 55. Circumferentially - exténding: ;

slots 62,63 and 64 arranged in superimposed relation; are
fornied in‘the sleéve: 46 and are adapted to move over'the
rows of ‘apertures 59, 60-and 61 as the'sleeve is‘rotated in
oné- direction - to- progressively uncover-the' apertures in
the rows'59,'60' and 61 to selectively increase or-decrease
the:volume of fluid dischargeé from theécolumn 22 The:
sleeve 47 is a-duplicate’of thesleeve46; and the uppér end:
of thé:column-23-is provided with -apertures -similar "to
that-described *with réspect to-the-column©22-so that ‘the’
vélumerof fluid disshareed from column 23 may be selec-
tively'inereased or decréased and the ‘volume‘output-of the’
column-23 may beé controlled by-rotating: the sleeve “47.

Thé-operation of ‘the' pump-isiasfollows:

Theipistons: 8-and 9 -are reciprocated altérnately in op-
posité directions, by"the-dtiving mechanism D. Theé vol-
ume-otitput control devices on the columns 22 and 23 are
set by an operator to selectively and progressively open
or’close‘the volume control poits 53, 54 and 55 to obtain
a:desired  volume of ‘pumped fluid through the’columns
22-and 23, By-selectively: opening thése ports, the point
of“elevation at which the pistons- 8
columin’ of fluid in the columns 22 and 23 will be elevated,
thereby adding a surplus amount of fluid in each of the:
columns 22-and: 23 oVer and“abeve -the-amount of -fluid
which is'required to’ actuate the pistons:in:the-se¢ondary
pumping mechanisms 24 and 25. Then on the:up-stroke
of each :piston; - thiss surpluswill: be forced-through the
ports:-40-and- 41 intothe intaké: pipes-18-and:19-and up-
wardly-through the elbows:38 and 39 in -crossed relation.
The-fluid from.the pipe :18.will be:passed ‘across into. the-
upper.end-of-the:-cylinder 28 and-out through: the.column
23, whereas. the -fluid. from -the pipe-19-will be passed:
across -into the :upper .end-.of. the-cylinder. 26-and . out
through the column 22; the upper portions.of-the pipes 18-
above the poris 40 and 41 acting as by-passes, as above

and- 9° contact: the-
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described. ~Since the pistons 33 and 34 are connected by.
the rack bar 35, and the pistons 30 and 31 are connected
by the rack bar 32, and these rack bars engage the pinions
37 therebetween, the pistons 30 and 31 will reciprocate in
opposite directions to the pistons 33 and 34. The pistons
31 and 34 on the up-stroke will alternately draw fluid
from the well into the compartments 11 and 12, and on
the down-stroke the fluid"in the compartments 11 and 12
will be alternately forced ‘up:through the intake pipes 18
and 19 where it will receive an additional boost as a
selected amonint: of > surplus fluid:is forced: through the
ports 4¢ and 41 by the pistons 30 and 33. The fluid
passes "up : through : the--columns® 22+ and*-23*and ‘is dis-
charged into the tank through the apertures in the upper
ends of these columns 22 and 23."

As is shown in Figure 1, the tank R is provided with
a suitable heating means to increase the temperature of
the oil or fluid within the tank. This-heating means may
be in the nature” of a:hedting :coil ‘C, ofif desiteéd any.

suitable héating mieans may bé employed within the scope

of theinvention. By hedting the fluid in the tank R, con-
gealed “or frozen' fluid-within -the upper ends of the ¢ol:
umns-22' and 23"may be'readily freed dnd éjectéd:  This
is particularly advantageous where the pump .or-thé ¢ol=
umns®22-and’ 23" pass; through a” frozen sirata” of giéat
depth; and where” these’ columns are: likely 'td° beconie:
clogged' ot closed “because “of 'low surrounding: tempera-
tures ‘which might résult in discontinuance of opérations.
The heated fluid’ may ‘be-drawn from the tank R'and fed:
through the by-pass-poitions of the pipes 18 and 19 above
the ports 40’ and 41; and altérnatély through' the columns
22 and 23'to the tank R upon the up-stroke of the pistons
8 and 9. A circ¢ulation is obtaineéd through' the. by-pass
portions -of the pipes 18 ‘and 19-as the power pisfons -8.
and‘ 9 ‘and ‘the’pistons 30 and ‘33 ar¢'actuated.  THe fluid’
between*the. piston-9“and -the piston; 33 ‘and" thé fluid be-
tween-the pistons 8 -and -9 drives' the pistons 30 and'33;
and consequently actuates-the pumping pistons 31 and 34,
A relief valve 622, such as is shown in Figure 3, provides
a communication between the_ interior: of thé casing-10
and eachicompartment 11 and 12.” One such ‘valve 622
is provided for each compartmént 11-and 12; and will pre-’
ventinflow therethitough into the casing 10, but will-per-
mit outflow into ‘the compartments: - Conséquently, when'
presstré within the-casing 10 ‘exceéds pressure ‘within: the
compartments T1-and 12, discharge’may bé made‘from the
intériorof the’ casing: 10’ into’ the compartments and siich
discharged ' material, water, etc;; will-then be~ pumped
out‘thiotigh the pipes18 and 19, The casing 10 contains
fiuid: as shown"in Figures 2 to 4, inclusivé. Thé tank R
is provided with a discharge of ovetflow pipe”63° which'
may lead-to suitable storage facilities: =

The parts of the pump which are. to be coiinected to:
gether,  are - preferably - welded - when® assemibling the
pump. It should be noted that the pistons 30 and 33 are
hydraulicaily ‘actiatéd” shuttle pistons~to which are“con-
nected the pumping pistons 31 and’ 34" respectively,
through* thé- medinm - of the rack bars 32 and35." In
operation; the column pipes 22 and 23 contain fluid above
and bélow the’pistons 8 and 9, and the pistons 31; 34; 32
and 35°work within the fluid contained cylinders with’ the
iluid- above “and’ below the  pistons: By’ thé addition’ of
the regulated surplus fluid which is admitted through: the'
control means*shown 'in' Figures-9 and 10, the. pumping
mechanism will be prevented from locking since an ‘addi-
tional ‘selectéd -amount of fluid will be added to’ each col-
umn under each piston-8 and 9-on each dowiisstroke of
each piston, and any surplus over and aboveé the amount
necessary ‘to- actuate the pistons 30 and 33 will pass
thiough the ports 49 and ‘41 and will be forced upwardly
through "the’ by-pass-pertions ‘of the pipes 18 and 19, It
should be understood of course-that the pistons 8 -and 9
on their ‘up-strokes pass ‘above ‘the ‘apertures 52; 53 and
54 and: in fact move-to the top ends of ‘the: pipes‘22-and
23 -at the top. of the tank R, to discharge the- fluid: out’
through the openings in-the top -of ‘the sleeves 46 and 47.

Having described. the invention, what I claim as new is:

1.-A pump- of the class -described comprising. a-plu-
rality of fluid containing column pipes, a power:piston-in‘
cach pipe, a fluid-receiving tank connected: to -and:comis;
municating .with -said- pipes for receiving finid from:said:
pipes, mieans carried adjacent said-tank for.actuating said
power pistons-simultaneously in-opposite directions, each
pipe”being -adapted-to:contain fluid,- a- secondary. pumps
ing mechanism carried by said pipes, means carried by
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said pipes for transferring fluid from one column pipe
to an adjoining column pipe as said power pistons are
actuated, each of said pipes having an extremity extend-
ing into said tank; and a selective and progressively vari-
able volume output control device carried by the ex-
tremities of said pipes for controlling the volume of fluid
flow into said pipes from said tank.

2. A pump of the class described comprising a plu-
rality of fluid containing column pipes, a power piston
in each pipe, a fluid receiving tank connected to and com-
municating with said pipes for receiving fluid from said
pipes, means carried adjacent said tank for actuating said
power pistons, each pipe being adapted to contain fluid,
a secondary pumping mechanism carried by said pipés,
means carried by said pipes for transferring fluid from
one column pipe to an adjoining column pipe as said
power pistons are actuated, each of said pipes having an
extremity extending into said tank, each extremity hav-
ing a series of volume intake apertures, a volume control
sleeve movably fitted over each extremity, said sleeves
having a series of slots adapted to selectively register with
said volume intake apertures in said pipes, and means
engaging said sleeves for facilitating the movement of
said sleeves to bring said slots of said sleeves into selec-
tive registration with said intake apértures in said pipes
to control the volume output of fluid flow from the tank
into said pipes.

3. A pump as defined in claim 2, wherein each sleeve,
is provided with a graduated index and said means for
facilitating the movement of each sleeve comprises a
handle adapted to register with said index to indicate the
position of each sleeve and to indicate the volume of out-
put from said tank into each pipe.

4. A pump of the class described comprising a pair of
fluid containing column pipes, a tank connected to and
communicating with said pipes for receiving fluid flow
from said pipes, power actuated pistons in said pipes,
means carried adjacent said tank for operating said power
pistons simultaneously in opposite directions, cylinders
connected to said pipes, a shuttle piston in each of said
cylinders, mechanism mechanically connecting said - shut-
tle pistons together to move said shuttle pistons simul-
taneously in opposite directions in unison with said power
pistons and the fluid flow in said pipes, a companion in-
take pipe for each of said cylinders, communicating means
connecting each of said .cylinders with its companion in-
take pipe, communicating means connecting said com-
panion intake pipes with the alternate of said cylinders
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at an elevation above said first mentioned communicat-
Ing means in a manner whereby said intake pipes for por-
tions of their lengths constitute by-passes to transfer fluid
flow from one of said cylinders fo another of said cylin-
ders and respectively through said column pipes.

5. A pump as defined in claim 4, wherein check valves
are carried in each of said last mentioned communicat-
Ing means to control fluid flow therethrough, and a check
valve is carried by each of said first mentioned communi-
cating means to admit fluid flow intothe first mentioned
communicating means from a point exteriorly thereof.

6. A pump of the class described comprising a pair of
fluid containing column pipes, a tank connected to and
communicating with said pipes for receiving fluid there-
from, power actuated pistons in said pipes, means car-
ried adjacent said tank for operating said power pistons
simultaneously in opposite directions, cylinders connected
to said pipes, a shuttle piston in each of said cylinders,
mechanism mechanically connecting said shuttle pistons
together to move said shuttle pistons simultaneously in
opposite directions in unison with said power pistons and
the fluid flow in said pipes, a companion intake pipe for
each of said cylinders, a communicating means between
each of said cylinders and its companion intake pipe, an
intake check valve for each of said communicating means,
an intake check valve for each companion intake pipe to
brevent return fluid flow from said companion intake
pipes, ports connecting said companion intake pipes with
the alterpatq of said cylinders at an elevation above said
communicating means in a manner whereby said intake
pipes for portions of their lengths constitute by-passes to
transfer fluid flow from one of said cylinders to another
of said cylinders and respectively through said column
pipes, and a check valve in each port to prevent reverse -
fluid flow into said cylinders, :
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