2,431,070 .

R. L. NELSON

Nov. 18, 1947.

PUMP

.....

u&
2 gt k.m\.wm.\ﬂju\ 2 7
& T

1/ G

&
N
\
{
T EL s oo

o7, 7 en'lar Y er

#
NN

SN
/2

N

Filed Jan. 29, 1944




Patented'Nov. 18, 1947

UNITED

2,431,670

STATES PATENT OFFICE

2,431,070
PUMP
Reuben L. Nelson, Casper, Wyo.
Application January 29, 1944, Serial No. 520,297
(CL 103—38)

9 Claims.

1

My invention relates to improvements in pumps
and particularly to a reciprocating pump struc-
ture for pumping operations requiring the appli-
cation of high fluid pressure and accurate regu-
lation of the output.

The primary cbject of my invention is to pro-
vide a simple yet positive piston operating mech-
anism whereby the length of the stroke imparted
to the piston may be varied as and when desired
to meet exacting requirements in output, as, for
example, in the pumping of small quantities of
concentrated substances into fluid systems of
great capacities and at high pressures, and par-
ticularly where the pump is required to main-
tain g constant pumping rate under varying op-
erating conditions for long periods of time,

A further object of my invention is the provi-
sion of a combined pump structure and piston rod
operating mechanism in which the piston oper-
ating means and the means for adjusting the
stroke imparted to the piston on each operation
of the mechanism is completely enclosed and
concentrically arranged within an extension of
the pump body which serves also as a bearing
support for the mechanism,

Another object of my invention is the provi-
sion of a compact unitary structure in which all
of the operating parts are concentric and ar-
ranged for assembly from one end of the pump
body.

Still another object of my invention is the pro-
vision of a pump of this character having readily
adjustable means connecting the piston plunger
and its operating rod for varying the stroke im-
parted to the piston by the rod, the parts being
concentric with the axis of the piston plunger,

A further chject of my invention is the pro-
vision of & pump in which the stroke of the pis-
ton plunger may be varied at will, and where the
piston plunger operating means is reciprocably
mounted in one end of the pump body with
means for adjusting its operative relation with
the piston plunger for producing desired lost
motion between the two.

A still further object of my invention is the
provision of a pump having s pump plunger and
an operating rod having a lost motion connec-
tion. therewith with slide bearing means for re-
ciprocably supporting the rcd in axial alignment
with the pump plunger, and piston stroke vary-
ing means adjustably connecting the rod, bear-
ing ang piston plunger in concentric arrange-
ment,

Other objects of my invention relate to a great-
ly simplified, variable stroke pump structure in
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which the operating parts are enclosed and lu-
bricated from a single source for more positive
and reliable operation of the pump, etc, all as
will be hereinafter more fully described in con-
nection with the accompanying drawings, where-
in—

Figure 1 is a side elevation of my pump struc-
ture illustrating the compact, concentric arrange-
ment of the parts;

Fig. 2 is a vertical section taken longitudinally
through the structure of Fig. 1, with certain of
the parts shown in elevation, and the parts ad-
justed for minimum lost motion between the pis-
ton rod and piston plunger;

Fig. 3 is a fragmentary view taken transversely
through the structure at the position indicated
by 3—38 of Flig. 1; and -

Fig. 4 is another fragmentary view taken lon-
gitudinally through the structure of Fig, 1 with
the parts adjusted for maximum lost motion be-
tween the parts to produce minimum piston
stroke.

Referring now in detail to the drawings, the
pump proper comprises a cylindrical body 186,
through the center of which extends a relatively
This bore is shown as communi-
cating with a right angularly disposed bore 2
extending through one end of the body 18 and
in opposite ends of the bore 12 are removably
mounted: valve fittings i3 ang (4. Plug type
valves 15 and {6 are shown slidably mounted re-
spectively in the close fitting bores of the fittings
i3 and 14, and each of these valves is prefer-
ably formed with a cylindrical body portion hav-
ing riffled passages }T and 18 in the surface there-
of to cause the valves to turn about their axes
during operation of the pump for better seating
of the valves,

At the opposite end of the pump body or barrel
{0 the bore 1 is enlarged as shown at 19 to pro-
vide a packing gland for the reception of suitable
packing material 20. From the gland {9 the bore
is further enlarged toward that end of the body
to provide an adjoining chamber 2f of a size to
freely receive a pair of opposed packing material
compressing and retaining collars 22 and 23.
These collars are bored to slidably receive the
piston plunger 24. Just inwardly of the end of
the body 10 the bore is again enlarged from the
chamber 21, and internally threaded as at 25 to
provide a screw fitting to receive the threaded
end 2§ of the cylindrical body extension or cas-
ing 271. As clearly shown in the drawing this
cylindrical casing 27 is concentric with the bore
through the body .10 and its outer surface forms
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an unbroken continuation of the body when all
the parts are in the assembled position shown- in
Fig. 1. As shown in Fig. 2, the threaded end 26
of the casing is centrally bored, as at 28, to slida-
bly receive the piston plunger 24, and as in the
case of the body 10 this bore 24 is enlarged to
provide a packing gland 29 for holding packing
material 20 around the piston plunger 24. Thus
the gland bores 19 and 28 are axially aligned with
the piston plunger bores 28 and 1, and the pack-
ing material 20 and 30 is therefore held under a
desired compression around the piston plunger 24,
under the action of a coil spring 31 which is com-
pressed between opposed faces of annular flanges
extending around each of the collars 22 and 23,
when the threaded ends 28 of the casing 27 is
screwed into seated position in the body 19. Lub-
ricant may be supplied to the chamber 2{ ‘when
closed by the end extension 26, through a suita-
ble grease fitting 32 for the lubrication of the
parts just described.

As shown in Fig, 2, the outer end of the piston
plunger 24 is provided with an enlarged operating
head, preferably of hardened material, having a
rounded outer surface 33 and a plain or flat an-
nular inner surface 34. These two operating sur-
faces of the plunger head are ‘adapted to cooper-
ate with-two relatively opposed parts 35 and 3§ of
a piston operating rod assembly, designated gen-
erally as 3%, when the rod is reciprocated in the
bore of the casing 27.

As stated above, the piston plunger 24 is re-
ciprocably arranged within the bore 11 of the body
10 where its fluid compressing end or head 24’ is
adapted to always move to and from the extreme
end of the pumping cylinder or bore 11, designated
by the juncture of this bore with the cross bore
12. At the opposite end of the piston plunger are
arranged the two faces of the operating head, and
the intermediate portion of the piston plunger is
adapted fo be frictionally held within the cylin-
der bore {1 by the spring pressed packings 20 and
28, which in operation serve as a brake device to
retain the piston plunger in any desired advanced
or retracted position at -which it may be stopped
until force is again applied by the piston operat-
ing rod assembly. now to be described in detail.

The detachable casing 27, which in assembled
position forms 3 symmetrical extension of the
pump bsrrel {0, is axially bored inwardly from
the end opposite the extension. 26 to provide an
inner cylindrical guideway 238 for a cylindrical
slide bearing member 39 that concentrically sur-
rounds the outer headed end 33 of the piston
plunger 24.

As shown in Fig. 2, the headed end of the pis-
ton plunger extends a material distance into the
center of the casing 27, which casing is open at
its opposite end.. ‘Axially aligned with the piston
plunger 24, within the slide bearing member 39,
is-a piston rod 49, and as shown the outer end
of this rod may be provided with a yoke or other
connecting link member 41, by which the rod is
connected to a suitable source of power, such as'a
cam shaft or other eccentric (not shown), by
which a fixed predetermined-operating stroke is
imparted to the rod. The forward end portion of
the rod body &0 is threaded as at 42 and the inner
surface of the slide bearing sleeve 89 is similarly
threaded ss at 43 to receive between them an in-
teriorly and exteriorly threaded sleeve 44 that pro-
vides ‘& positive concentric connection between
these parts so that under all operating conditions
the rod and slide bearing move together as a unit.

10

15

20

25

30

35

40

60

65

70

4

however, the slide bearing may be held against
rotation in the cylindrical casing by a machine
serew S, the inner end of which works freely in
a.longitudinal guideway 45 in the outer surface
of the bearing sleeve 39, as is best shown in Figs.
2and 3.

Relative longitudinal adjustment may thus be
made between the rod 48 and the slide bearing
39 by turning the rod in the connecting sleeve
#44. 'This adjustiment is of primary importance
in initially setting the hammer end 3§ of the rod
£8 to move the piston plunger to the extreme in-
ner end of the pump barrel or bore {{, From this
position .of the fluid compressing end 24’ of the
piston 28 the stroke of the piston plunger may be
regulated according to demands in output of the
chamber by turning the connecting or stroke vary-
ing sleeve 44 in a direction to increase or de-
crease ‘the distance between the opposed piston
operating parts 35 and 36 of the assembly 37,
as shown in Figs. 2 and 4. In Fig. 2 the parts
just described are shown adjusted for minimum
lost motion between the rod 48 and pump plunger
22 so as to impart a maximum -stroke to the
piston, whereas in Fig. 4 the parts are adjusted
for maximum lost .motion, for minimum piston
stroke.

From the two positions just described, it will
be obvious that any desired adjustment of the
piston strcke may be made and the adjusting
parts set by tightening the set screws 46.

As shown particularly in Fig. 1, the stroke ad-
justing sleeve 44 is of a length to project a mate-
rial distance beyond the open end of the tubular
supporting casing 27. The outer end portion of
this -adjusting sleeve 44 is preferably provided
with a plain cylindrical surface excepting for
the annular series of bosses 41 between which a
wrench may be engaged to turn the sleeve rela-
tive to the piston rod 48 and its slide bearing
28 to adjust the lost motion relation between the
piston plunger operating surfaces 35 and 38, above
explained.

From the foregoing, it will be observed that a
novel pump and operating means therefore is
provided by the combination and arrangement of
parts shown; further that the unit produced is
simple in construction, durable in use and read-
ity assembled and disassembled due to the eon-
centric arrangement of parts and their location
at one end of the pump barrel as a symmetrical
extension thereof.

While I have described but a single specific
embodiment of my invention the same is fo be
considered as illustrative only and notf restrictive,
the scope of the invention being defined in the
sub-joined claims,

What I claim is:

1. In a reciprocating pump, a pump barrel, a
pistonn plunger reciprocable ‘within the barrel; a
piston rod aligrned with said plunger for mov-
ing the plunger in one direction, & stroke adijust-
ing sleeve surrounding the adjacent end portions
of said rod and plunger and adjustably con-
nected. to the rod for engaging and moving the
piston plunger in-the opposite direction with lost
motion therebetween, and a bearing sleeve carried
by the adjusting sleeve and adjustable relative
thereto for slidably supporting the piston rod.

2. In. a reciprocating pump, & pump barrel; a
piston plunger reciprocable within the barrel, a
piston rod aligned with said plunger for moving
the plunger in one direction, a stroke adjusting
sleeve surrounding the adjacent end portions of

For purpose of adjustment hetween these parts, 75 said rod and plunger and adjustably connected
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to the rod for engaging and moving the piston
plunger in the opposite direction with lost motion
therebetween, said barrel having a cylindrical
extension concentrically surrounding the adjust-
ing sleeve, and a slide bearing sleeve adjustably
carried by the adjusting sleeve reciprocably
mounted in the barrel extension.

3. In a reciprocating pump, a pump barrel, a
piston plunger reciprocable within the barrel, a
piston rod aligned with said plunger for moving
the plunger in one direction, a stroke adjusting
sleeve surrounding the adjacent end portions of
said rod and plunger and adjustably connected
to the rod for engaging and moving the piston
plunger in the opposite direction with lost motion
therebetween, said barrel having a cylindrical ex-
tension concentrically surrounding the adjust-
ing sleeve, a slide bearing sleeve adjustably car-
ried by the adjusting sleeve reciprocably mounted
in the barrel extension, and a key and guideway
connecting the slide bearing sleeve and barrel
extension.

4. In a reciprocating pump, a pump barrel, a
piston plunger reciprocable within the barrel, a
piston rod aligned with said plunger for moving
the plunger in one direction, a stroke adjusting
sleeve surrounding the adjacent end portions of
said rod and plunger and adjustably connected
to the rod for engaging and moving the piston
plunger in the opposite direction with lost motion
therebetween, said barrel having a cylindrical ex-
tension concentrically surrounding the adjusting
sleeve, g slide bearing sleeve adjustably carried
by the adjusting sleeve reciprocably mounted in
the barrel extension, a key and guideway con-
necting the slide bearing sleeve and barrel ex-
tension, and means at the outer end of the ad-
justing sleeve for adjusting it relative to the pis-
ton rod and bearing sleeve.

5. In a reciprocating pump, a pump barrel, a
piston plunger reciprocable within the barrel, a
piston rod aligned with said plunger for moving
the plunger in one direction, a stroke adjusting
sleeve surrounding the adjacent end portions of
said rod and plunger and adjustably connected
to the rod for engaging and moving the piston
plunger in the opposite direction with lost mo-
tion therebetween, said barrel having a cylindri-
cal extension concentrically surrounding the ad-
justing sleeve, a slide bearing sleeve adjustably
carried by the adjusting sleeve reciprocably
mounted in the barrel extension, a key and guide-
way connecting the slide bearing sleeve and barrel
extension, means at the outer end of the adjust-
ing sleeve for adjusting it relative to the piston
rod and bearing sleeve, and means also at the
outer end of said adjusting sleeve for securing the
parts in adjusted position.

6. In a reciprocating pump, a pump bharrel, a
piston plunger reciprocable within the barrel, a
piston rod aligned with the piston plunger and
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movable relative thereto for moving the piston
plunger in one direction, a stroke adjusting sleeve
having threaded engagement with the piston rod,
and said sleeve having an abutment portion ex-
tending beyond the end of the piston rod for lost
motion engagement with the piston plunger for
moving the piston plunger in the opposite di-
rection,

7. In a reciprocating pump, a pump barrel, a
piston plunger reciprocable within the barrel, a
piston rod aligned with the piston plunger and
movable relative thereto for moving the piston
plunger in one direction, a stroke adjusting sleeve
having threaded engagement with the piston rod,
said sleeve having an abutment portion extending
beyond the end of the piston rod for lost motion
engagement with the piston plunger for move-
ing the piston plunger in the opposite direction,
and a slide bearing sleeve having threaded en-
gagement with the stroke adjusting sleeve for re-
ciprocably supporting the piston rod.

8. A reciprocating pump comprising a pump
barrel having a cylindrical guideway at one end
thereof, a piston plunger reciprocable within the
barrel and extending axially into the guideway,
means for actuating said piston plunger with lost
motion between the two, including an operating
rod axially aligned with the piston plunger for
moving the piston in one direction, and a piston
stroke adjusting sleeve concentrically and adjust-
ably carried by said rod within the guideway and
cooperating with said piston plunger to move
same in the opposite direction.

9. A reciprocating pump comprising a pump
parrel having a cylindrical guideway at one end
thereof, a piston plunger reciprocable within the
barrel and extending axially into the guideway,
means for actuating said piston plunger with lost
motion between the two, including an operating
rod axially alicned with the piston plunger for
moving the piston in one direction, a piston stroke
adjusting sleeve concentrically and adjustably
carried by said rod within the guideway and co-
operating with said piston plunger to move same
in the opposite direction, and g slide bearing sleeve
concentrically and adjustably carried by the
stroke adjusting sleeve and having sliding en-
gagement within the cylindrical guideway.

REUBEN L. NELSON.
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