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This invention relates to improvements in pumps, and
ore particularly to a pump of the type having an oscil-
lating driving member, which pumps.fluid responsive to
osciliation of ‘the driving member in either direction, and
which is provided with means to equalize the amount. of
force required on the driving member for both directions
of oscillation of said driving' member. :

A main object of the invention is to provide a novel
and improved pump of the type having an oscillating
cperating member, said pump having means to equalize
the amount of force required on the operating member
thereof for the opposite movements of said operating
member, the improved pump being simple in construc-
tion, being efficient in action, and being arranged so that
fluid may be lifted to a substantial height without re-
quiring any considerable amount of additional force
applied to the operating member of the pump.

A further object of the invention is to provide an im-
proved pump of the type having an oscillating operating
lever arranged to pump fluid in both directions of oscilla-
tion of the lever, said pump being relatively inexpensive
to manufacture, being durable in construction, and being
provided with automatic means for equalizing the amount
of force required on its operating lever for the opposite
strokes of the piston elements of the pump.

Further objects and advantages- of the invention will -

become apparent from the following description and
claims, and from the accompanying drawings, wherein:

Figure 1 is a front elevational view, partly in vertical
cross section, showing an improved pump constructed in
accordance with the present invention.

Figure 2 is a vertical cross sectional view taken on
the line 2—2 of Figure 1. :

Figure 3 is an enlarged horizontal cross sectional view
taken on the line 3—3 of Figure 1.

Figure 4 is an enlarged horizontal cross sectional view
taken on the line 4—4 of Figure 1.

Figure 5 is an enlarged vertical cross sectional detail
view taken on the line 5—5 of Figure 1.

Figure 6 is an enlarged horizontal cross sectional view
taken on the line 6—6 of Figure 1.

Referring to the drawings, the improved equalized
pump is designated generally at 11 and comprises a
pair of stationary vertical cylinders 12 and 13 which are
mounted in any suitable manner below a horizontal sup-
port 14, as illustrated. The cylinder 12 is provided at

its lower end with a fluid intake conduit 15 having the -

upwardly opening flap valve 16 in its bottom end, ar-
ranged to open in response to suction developed in the
conduit 18, to admit liquid into said conduit from below.
Similarly, the cylinder 13 is provided at its bottom end
with an intake conduit 17 provided with the upwardly
opening flap valve 18 which is normally closed and which

is arranged to open in respomse to ‘the development of

suction in conduit 17, to admit liquid into said conduit.

The top portions of the.cylinders-12 and 13 are con-
nected together, as by a horizontal ‘cross conduit 19, the
top. portion of the cylinder 13 being connected to. a. dis-
charge conduit 20,
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- pins being spaced above the
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The respective cylinders 12 and 13 are provided with’
respective pistons, designated gemerally at 21 and 22.
Thus, the:piston 21 comprises an annular ‘main body
portion disposed between the upper extension 23 of con-
duit 15 and the inside wall surface of cylinder 12, the
piston 21 being provided with suitable sealing means to
provide a slidable sealing contact with the members 23
and I2. The bottom end of cylinder 12 is vented-to at-
mosphere by the ports 24, and the bottom end of the
cylinder 13 is similarly vented to atmosphere by the
ports 25,

The piston 21 is provided with a vertical piston tod 26-
which is rigidly connected to the annular main body of
the piston, as by the brace rod elements 27 overlying and
spaced a substantial distance above the top end of the
conduit extension 23. The piston rod 26 extends down-
wardly and axially through the extension 23 and has se-
cured to its bottom end a smaller piston member 28
which slidably and sealingly engages inside the inlet con-
duit 15, The piston element 28 is provided with vertical -
ports 29 and with ‘a vertically movable valve washer 30
which nocrmally covers the top ends of the ports .29, but .
which is elevated responsive to downward movement of
the piston element 28 to allow liquid to-pass through the
vertical ports 29 when the piston element 28 is moved
downwardly in the conduit 15, Upward movement of
the washer 36 is limited by the provision of a transversely
extending pin 31 in thé piston rod 26. :

A similar washer valve 32 is slidably engaged on the
piston rod immediately above a centrally apertured hori-
zontal partition wall 33 provided in conduit 15.

Upward movement of the valve washer 32 in the con-
duit 15 is limited by the provision of internally project-
ing ‘stop pins 34 provided in the conduit 15, said stop

partition member 33, as is
clearly shown in Figure 1. :

The cylinder 13 is provided. in its intake conduit ele-
ment 17 with a small piston 28’ and with valve structure

* associated with said piston similar to that above described
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in commection with the piston 28 of the conduit 15,

It will be readily apparent that when the piston 21
moves downwardly the valve siructure in the conduit 15
opens to allow liquid t6 move upwardly into the conduit
extension 23, and that when the piston 21 moves upward-
ly the aforesaid valve structure closes, whereby the liquid
is lifted vertically in cylinder 12 and is delivered through
conduit 1% and through the upper portion of cylinder 13
to the discharge conduit 20. The same action takes
place in the cylinder 13, in alternate sequence with that
occurring in the cylinder 12, by structure presently to
be described.

Mounted on the support 14 is the upstanding support
element 35 located substantially midway between the
piston rods associated with the respective cylinders 12
and 13, said rods being shown at 26 and 26’. Pivotally
connected at 36 to the intermediate portion of the up-
standing support element 35 is a lever 37, said lever hav-
ing pivotally connected thereto respective arms 38 and 39,
the pivotal connections 48’ and 41 of said arms to the
lever 37 being spaced equal distances on opposite sides
of the pivot connection 36. The top ends of the arms
38 and 39 are connected by a link bar 49. .

Arm 38 is provided at its lower portion with the hori-
zontally extending bar element 42 provided at respective
points spaced from the pivot connection 48 with respec-
tive abutment pins 43 and 44. Pivotally connected at
45 to the top end of piston rod 26 is a substantially
vertical link bar 46, said link bar being formed with a
first upstandirig arm 47 and with a second upstanding arm
48 spaced from the arm 47 and being located a substantial
distance further from the pivot connection 36 of lever
37 than the upstanding arm 47, as. is clearly shown in
Figure 1. Arm 48 is formed with an inwardly directed
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B notch 49 engageable with the pin 44 when the lever 46 ‘

is oscillated in a direction toward the pivot connection -

36, and arm 47 is formed with a similar inwardly di-
rected notch 59 engaﬂeable with the pin 43 when the

link ‘membeér 46 1s oscrllated away from: the pIVOt con- -

necuon 36. :

T Arm 47 is formed w1th a ﬁrst cam lug 52 engaaeable
with 'a pin' 53 on the lower -portion of support element
35 when the prston 21 reaches its 1owe1rnost position - in

the cylinder 12, to oscillate the link member 46 away.
from the pivot connection-36, and to cause notch 58 10

1nterenga°e -with the pin 43.. The top end of arm 46
is formed with .a cam element 54 engageable with a pin

55, on.the top portion of the support element 35 to oscil--
late the link bar 46 toward the pivot connection 3%-

when the piston 21 reaches ‘the uppermost position there-
of in the cylinder 12, to ‘cause notch 43 to. disengage

10

from _pin 50 and _to-cause notcn 49 to engaoe with:

pm 44.
Prvotally connected to the top end of plston ‘rod 26'

20

of thie'cylinder 13 is a substantially vertical link member |

46’ similar to the Tink member 46 and having spaced up-
standing arms 47 and 48, the link members 46 and 46’
_ being “substantially symmetrically arranged relative “to
the pivot connection 36 when lever 37 is horizontal. Arm

47’ has -the notch 50’ interengageable with a pm 43’ on’

the base bar 42’ of member 39 when link 46’ is oscil-
lated away from pivot connection 36, and arm 48’ has
a notch 49" engageable with a pin 44’ on member 4z’
when ‘the lifkk member 46’ is oscillated toward the pivot
connection 36, “Arm 47’ is provided with a cam lug
52’ enoageable with-a pin 53’ on support element 35 to

oscillate the link :46” away from pivot connection 36

when piston 22 reaches its lowermost position in cylin-
der 13, and the top end of arm 47’ is provided with a
cam element 54 engageable with a pin 55 on the sup-
port element 35 to oscillate link member 46" toward the
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p1vot comnection 36 when piston 22 reaches its upper- -

most-position in the cylinder 13.

Since the members 38 and 39 are linked together by
the link 49, the members 42 and 42’ remain parallel at
all times. ~ As piston 21 reaches its uppermost position,
piston 22 reaches its lowermost position, whereby link
member 46 is oscillated toward the pivot connection 36,
causing notch 49 to engage with pin 44, and link 46’ is
oscillated away from the plvot connection .36, causing
noich 50’"to engage with pin 43’. Thus, for the follow-
ing_ downward stroke of piston 21 and upward stroke of
prston 22, the major portion of the upward force applied

to,the: handle 60 of the lever 37 is employed to lift
the liquid in cylinder 13, and only a small portion of.

sard force is apphed to the piston rod 26 to depress the
piston 21 in cylinder 12. Similarly, when piston 21
reaches its lowermost position and piston 22 reaches its

uppermost position, link 46 is oscillated away from pivot &5:

connection 36 and link 46" is oscillated toward pivot
connection 36, whereby notch 43 engages with pin 50
and notch 44’ engages with pin'49”.  Thus, in the ensuing
downward stroke of the handle 60, due to the symmetry
of the linkage elements relative to the pivot connection
36 of the lever 37, substantially the same force is re-
quired to be applied downwardly .on the handle as was
previously required to elevate the handle, and substan-
tially the same distribution of the force takes place, a

major portion of the force applied to the lever being: ¢

employed to.lift the liquid in cylinder 12 and only a
small proporuon of this force being employed to lower
the prston 22 in the cylinder 13.

that the force required to raise and lower the handle 66
of lever 37 is substantially equalized by the operation of
the above described linkage, and that- uniform flow is
provided from-the conduit 20 regardless of which drrec-
tlon the lever 37 is oscillated.

‘While a specific embodiment of an improved pump has
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fmcludmg a link member pivotally connected to said pis-

“"connection of said lever, a first upstanding arm on ‘the
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been disclosed in the foregoing description, it will be
understood that various modifications within the spirit
of the invention may occur to those skilled in the art.
Therefore, it is intended that no limitations be placed
on the invention except as defined by the scope of the
appended claims.

What is claimed is:

1. In a pump, a stationary vertical cylinder havmg

. fluid intake means at its lower end and fluid discharge

means at its upper end, a piston in -said “cylinder; said
plston having a piston rod connécted thereto, valve means
in said piston formed and arranged to open when the
plston is moved downwardly and to close when the plston
is moved upwardly -in the cylinder, ‘a-support, a lever .
pivoted to said support, and means for reciprocating the
piston responsive to oscillation of the lever, said means -

ton rod for movement toward and away from the pivot

link member and located. relatively.-close to said pivot Y
connection, a second upstanding arm on the link member
located relatively far from said pivot connection, a first
projection on said support, & first cam ‘element on said
link member engageable with said projection when the-
piston reaches its lowermost -position in - the  cylinder,
means drivingly connecting the first upstanding arm to
the lever responsive to the engagement of said cam ele--
ment with said. projection, a second projection .on- said
support, a second cam element on said link member:en-
gageable with said second projection. when the piston
reaches its uppermost position in the ¢ylinder, and means
drivingly: connecting the. second upstanding arm to the
lever.in place of. the first arm responsive to the engage-
ment of said second cam element with said second pro-
jection.

-2, In a pump, a stationary vertlcal cyhnder havmg
fluid intake means at its lower end and fluid discharge .

" means at its upper end, a piston in“said cylinder, said

pxston having a piston rod c¢onnected thereto; valve means
in said piston formed and arranged to open when, the-
piston is- moved downwardly and~to -close when the
piston is moved -upwardly in the cylinder, a support a
lever pivoted -to said support and means for recipro-
cating the piston respomsive to oscillation of the lever,.
said ‘means. including a link member pivotally-connected
to said piston rod for movement toward and away from
the pivot connection of said lever, a first upstanding arm -
rigidly. connected to the link member and located. rela—

tively close to said pivot connection; a-second upstanding

atm rigidly connected to the link member parallel to-the.
first arm and located relatively far from said pivot con-
nection; a first transverse projection.on the lower portion
of said support, a first cam element on said link member
and having an inclined bottom edge engageable with said
projection to rotate said link member 01twardly when
the piston reaches its lowermost position in the cylinder,
means drivingly connectmg said first upstandmty arm- to
the lever responsrve to the outward rotation .of .said link
member, a second tranverse projection on ‘the upper por-

-tion of said support, a second cam element on said link °

member 11avmg an inclined top edge engageable with said
second projection to rotate the link  member mwardly
when the piston reaches. its uppermost position in the
cylmder and means drlvmgly connecting the second up- -

'standrng arm to the lever in place of the first arm re-

sponswe ‘to the inward rotation of said link member.
3. .In a pump, a stationary vertical cylinder having fluid

: V'mtake, means at its lower end and fluid-discharge means -
“From the above discussion, it will be readlly apparent -
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at its. upper end, a piston in said cylinder, said piston
having. a piston rod -connected thereto,- valve means in
said piston formed and arranged to open when the prston
is moved downwardly and -to-close when the piston is:
moved upwardly in the cylinder, a’ support a lever pivoted

.to said support; and means for reciprocating the piston’

responsive to oscillation of the lever, said means including
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a link member pivotaily connected to said piston rod for
movement toward and away from the pivot connection
of said lever, a first upstanding arm rigidly connected
to the link member and located relatively close to said
pivot connection, a second upstanding arm rigidly con-
nected to the link member parallel to the first arm and
located relatively far from said pivot connection, a first
transverse projection on the lower portion of said support,
a first cam element on the lower portion of said link
member having an inclined bottom edge engageable with
said projection to rotate said link member outwardly and
away from said support when the piston reaches its lower-
most position in the cylinder, means drivingly connecting
said first upstanding arm. to the lever responsive to the
outward rotation of said link member, a second transverse
projection on the upper portion of said support, a second
cam element on the top end of said link member having
an inclined top edge engageable with said second pro-
jection to rotate the link member inwardly and toward
the support when the piston reaches its uppermost posi-
tion in the cylinder, and means drivingly connecting the
second upstanding arm to the lever in place of the first
arm responsive to the inward rotation of said link
member.

4. In a pump, a pair of stationary vertical cylinders,

2,867,176
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each having fluid intake means at its lower end and fluid -

discharge means at its upper end, respective pistons in
the cylinders, said pistons having piston rods connected
thereto, valve means in the pistons formed and arranged
to open when the pistons move downwardly and to close
when the pistons move upwardly, a support, a lever
pivoted to said support at a point located substantially
midway between the axes of the cylinders, respective
link members pivotally connected to the piston rods,
means drivingly connecting the link members to respec-
tive portions of the lever on opposite sides of the pivot
connection and being formed and arranged to move the
pistons in opposite directions in their cylinders responsive
to oscillation of the lever in either direction, each link
member being mounted for oscillation toward and away
from the pivot connection, said last named means includ-
ing a pair of upstanding arms on each link member spaced
from the pivot connection, one arm being relatively close
to the pivot connection and the other arm being relatively
far from the pivot connection, respective transverse pro-
jections on the lower portions of the opposite sides of
the support, respective cam elements on the lower por-
tions of the link members engageable with said projec-
tions and formed and arranged to rotate each link mem-
ber outwardly when its associated piston reaches its
lowermost position, means drivingly connecting the up-
standing arm of each link member nearest the pivot con-
nection to the lever when the link member is rotated
outwardly, respective transverse projections on the oppo-
site sides of the upper portion of the support, respective
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further cam elements on the upper portions of the link
members engageable with said last-named projections
and formed and arranged to rotate each link member in-
wardly when its associated piston reaches its uppermost
position, and means drivingly connecting the upstanding
arm of each link member furthest from the pivot con-
nection to the lever responsive to inward rotation of the
link member. .

5. In a pump, a pair of stationary vertical cylinders,
each having fluid intake means at its lower end and fluid
discharge means at its upper end, respective pistons in
the cylinders, said pistons having piston rods connected
thereto, valve means in the pistons formed and arranged
to open when the pistons move downwardly and to close
when the pistons move upwardly, a support, a lever
pivoted to said support at a point located substantially
midway between the axes of the cylinders, respective
substantially vertical link members symmetrically ar-
ranged relative to the pivot connection of the lever and
pivotally connected to the piston rods, means drivingly
connecting the link members to respective portions of the
lever on opposite sides. of the pivot connection and being
formed and arranged to move the pistons in opposite
directions in their cylinders responsive to osciilation of
the lever in either direction, each link member being
mounted for oscillation in the common vertical plane of
the link members toward and away from the pivot con-
nection, said last named means including a pair of up-
standing arms on each link member spaced at different
horizontal distances from the pivot connection, one arm
being relatively close to the pivot connection and the
other arm being relatively far from the pivot connection,
respective transverse projections on the lower portions of
the opposite sides of the support, respective cam elements
on the lower portions of the link. members engageable
with said projections and formed and arranged to rotate
each link member outwardly when its associated piston
reaches its lowermost position, means drivingly connect-
ing the upstanding arm of each link member nearest the
pivot connection to the lever when the link member is
rotated outwardly, respective transverse projections on the
opposite sides of the upper portion of the support, re-
spective further cam elements on the upper portions of
the link members engageable with said last-named pro-
jections and formed and arranged to rotate each link
member inwardly when its associated piston reaches its
uppermost position, and means drivingly connecting the
upstanding arm of each link member furthest from the
pivot connection to the lever responsive to inward rota-
tion of the link member.
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