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Liquid pumps of the general type disclosed herein
are reciprocable pumps,'comprising a pistén reciprocable
with the piston connected to an
piston or displacement rod.
lower intake valve and an
ton has a piston valve

within a cylinder,
_ external driving source via a
20 The cyiinder typically has a
upper discharge port, and the pis
+o selectively isolate the interior of the cylinder into
The lower portion of the cylinder is
immersed into a 1iquid container, with the intake valve
25 beneath the liquid level in the container. During the
suction stroke the piston is raised within the cylinder,
closing the piston valve and opening the jintake valve,
thereby drawing liqguid into the cylinder below the piston
and expelling liquid through the discharge port above the

During_thé pressure'stroke the piston is
closing the intake

two compartments.

30 cylinder.
forced downwardly within the cylinder,
valve and opening the piston valve, thereby forcing
liquid in the lower portion of the cylinder beneath the
piston to flow through the piston valve into the upper

35 portion of the cylinder above the piston-and outwardly

through the discharge port.
The component parts of the pump_which are subject to

y discernable, and it is these parts which

wear-are readil



20 E* Thé Cy||ndef—fyﬁkea¥Lu has_a_Lower intake val ve _and an.upper
di schdarge port, and the plston has a piston val ve to“SeLectlve&g@{solate

the interior of the C¥ quwd conpartnen s“’Tth onefLsporti
the cylinder is inmmer fmr 1id cont ai ner |

beneath the liquidleJ alner Durlng t he suction stroke the
piston is raised within the cyllnder cl osing. the_piston val ve and openi ng
the intake valve, thereby drawing liquid into the cylinder below the piston
and expelling liquid through the discharge port above the 30 cylinder.
During the pressure stroke the piston is forced dowmwardly within the

cylinder, closing thgﬁéyfygaﬁ@ﬂ&ghgqyg(%gqﬂgghgﬁﬁbpa§a0£e%ahyefrbﬂekgmb to

forcing liquid in the ortion of the cylinder beneath the t
flow through the pi sttdiesal T RFANIEE u gt pston Piﬁ#%?%ﬁ apd tﬁ ands, the

cylinder above the pigtighdais, Giﬁél\lagiiﬂﬁbﬁ hfamgin i thechatgrepoalveThere all
conponent parts of thé

h
di scernable, and it |S§‘qnﬁ§%e\%;%es&rﬁ% Seﬁq} H igh B %ﬁerﬁggal for periodic

5 preventive maintenance of these parts is predictable, and
the need for occasional repair is expected. Therefore,
it is desirable to design the pump so that access to
these parts can be made quickly, and without requiring
disassembly of substantial portions of the pump to

10 achieve this access. It is a principal object of the
present invention to provide a pump construction which
permits quick and efficient access to these component
parts, particularly without requiring removal and
disassembly of the entire pump to accomplish preventive

15 maintenance and repair operations, and without the
requiremeht-of removing the entire pump from its mounting

or application.

'Summarx of the Invention

The invention comprises a reciprocable pump having a
" 20 one-piece removable cylinder with a separately-removable
intake valve compartment, wherein the piston and piston
valve are threadably removable from the piston
. displacement rod,'and-the-piston packings and glands are
threadably removable from the pistén;-wherein all of the
.25 "~ foregoing components may be removed from the pump without
disturbing the mounting position of the pump, or
requiring removal of the pump from the job site. The
piston check valve and the intake check valve can both be

serviced upon removal of the intake valve compartment and
30 the piston. a1l of the components are removable and
accessible from the lower end of the pump without
removing the piston displacement rod or disconnecting it
from the driving source.
‘It is a feature and advantage of the present
35 " invention to provide a pump wherein the high-wear parts
may be removed from the lower end of the pump without



2 requjTe“ﬁfeventrve mai nt enance and repair fromtinme to tinme. For exanple,
t he piston packings and gl ands, the cylinder, the piston valve and the -

i ntake val ve are all subject to relatively high wear. - The need for
periodi c preventive maintenance of these parts is predictable, and the need
for occasional repair is expected. Therefore, it is desirable to design the-
punp so that access to these parts can be nade gU|ckIy and wi t hout
requiring disassenbly of substantial portions of the pump to achieve this
access. It is a principal 6bject of the present invention to provide a
punp construction which permts quick and efficient access to these
component parts.  Parta culanlor Mt RAU! olBUELLROIEETBYEL AR sllsaasedl Y of
the entire punp to acco event FVer mar nt enance - an epai f operations,
and wi thout the reqU|renenItoiSren9thﬁg featene | andpadpantagei of ﬁ%mwnmnxﬁntlon

or application. Summgy oH‘&e'Qvgﬂﬁoﬂaﬂﬁerﬁ'éﬂelﬁlééé bi}i%th“ a h&vwer
I's provided a reci-procable |liquid aratus having a housi n

adapted for fixed i nstHfakeivRlye ‘&O’RB?R ?‘P*er L3 ‘M‘u"f‘ﬁﬁl P}SSPI‘CU nt
assembly, and piston packings and glands which are all

parts 5
threadably interconnected for ease of access to each
.component for maintenance and repair.

The foregoing and other objects, advantages and
features will become evident from the folloWing
10 specification and claims, and with reference to the
drawings.
Brief Description of the Drawings
- FIG. 1 shows a cross-section view of a prior art
liquid pump:; o
15 FIG. 2 shows an elevation view of the present

invention; and
FIG. 3 shows a cross-—section view of the present

invention, showing the advantageous features described

herein.

20 Description of the Preferred Embodiment

Referring first to FIG. 1, there is shown a cross-
section view of a prior art pump, illustrating the
disadvantageous features relating to assémbly and
disassembly of the high-wear parts in the pump.

25 pump 10 has a cylinder housing 12 which is affixed to a
mounting bracket 14. Mounting bracket 14 may be attached
to a driving motor, which is attached to a wall or floor
mounting base. A discharge port 16 is attached to

- cylinder housing 12, providing access into the interior

30 of the cylinder. An intake compartment 18 is threadably
attached to the lower end of cylinder housing 12, and is.
threadably secured to clamp an intake valve assembly 20
and a cylihder sleeve 17 within the cylinder housing 12.

- Cylinder sleeve 17 is necessarily very tightly fitted

35 .agéinst the interior surface of cylinder housing 12.

Piston 22 is threadably secured to piston rod 24, and

The



r equi ri:ngsperi odi ¢ tmi-nt enance and repair, the inprovement in punp
construction to facilitate conponent part maintenance and repair,
conprising: a) a reciprocabl e piston rod extending through said punp
housi ng al ong an axis, said piston rod having a threaded | ower end;

b) a cylinder threadably attached to said punp housing concentrically
about said piston rod, said cylinder having threaded upper and | ower
ends; c¢) an i ntake housing threadably attach%d_Io said cylinder threaded

| ower end, said intake housjng having a passagée therethrough and a | ower
threaded end; d). an inlet ball seat assenbly threadably attached to the

| oner threaded end of said intake housing, said inlet ball seat assenbly
having a renpbvabl e bgilstsfftbalq) chetidd iEhedhdiorsewitaoin i defabehyeein the

said intake housing %ﬂ%:g¥(%fslé§ ggglz4§ea& %%T%ﬂy§”is threaded into piston

rod 24 at the bottom of the passage, to provide an
adjustable stop to limit the movement of ball check 23.
5 The piston packing and glénd assembly 26 is clamped
between an outer shoulder of piston 22 and a spacer 27,
which abuts against the lower end of piston rod 24.
The removal of the piston 22, piston ball check 23,
packing and gland assembly 26, and cylinder sleeve 17
10 requires removal and disassembly of pump 10. For
example, the piston 22, packing and gland assembly 26 and
piston ball check 23 can only be removed by removal of
piston rod 24 through the bottom of cylinder housing 12.
Cylinder sleeve 17 can only be removed and replaced by
15 disassembly of the entire pump 10, so that a removal °
punch can be insefted through the top opening of the
cylinder housing 12 and sleeve 17 can be forced out
fhrough the bottom opening of cylinder housing 12.
operations are major maintenance operations, completely

2a

These

20 disabling the pump during the maintenance down time.
FIG. 2 shows and elevation view of a pump 30

constructed_according to the teachings of the present
A pump housing 32 may be affixed to a driving

invention.
motor or other suitable mounting base, A cylinder 34 is
25 threadably attached to pump housing 32, and an intake

housing 36 is threadably attached to cylinder 34. An
inlet ball seat assembly 38 is threadably attached to
intake housing 36. A piston rod 40 extends upwardly from
pump housing 32, and is connectable to a suitable

30 reciprocable driving source. ' '

FIG. 3 shows a cross-section view of pump 30. An

. interior cylinder chamber 42 is formed in the space
between piston rod 40 and pump housing 32 and
cylinder 34, and chamber 42 communicates with an outlet

35 passage to a discharge port 44. Cylinder 34 is | '
preferably made from a material such as stainless steel,



f) a: bafl' check h0u3|ng threadably attached to the | ower threaded end of
sai d piston rod, “said ball check housing having at |east one passage

t her et hr ough, and said ball check housi ng further having a threaded | ower
end; Q) a piston threadably attached to said ball check housing threaded

| ower end, said piston having a passage therethrough along said axis, with
a ball check seat at the upper end of said passage; h) a piston baI

check | oosely confined within said ball check_h$using and between said

pi ston rod and said piston; REPLACEMENT SHEET 1 2b i) - a piston -packing
and gl and assenbly fitted about said piston and cl anped between said piston
and said ball check housing; The described enbodi nent of the invention
conprises a reClprOcabhﬁhpﬁﬂp1H€ék&8rasﬁBeaééeﬁachiﬁﬁua@h%dtﬂByﬂfﬁr hiiding a

separatel y-renovabl e i nt ake val ve_conpartnent, ,wherein t
pi ston valve are threB&éEP? fErovAB| 8- FFBﬁ]?ﬁelﬁlgFﬁﬁeragiypfie% out the

upper end of cylinder 34 to sealably engage agalnst pump

housing 32. The lower end of cylinder 34 is threadably

5 engaged into an intake housing 36, and an O-ring 37 is
~ preferably fitted about the lower end of cylinder 34 to
'sealably engage against intake housing 36.
A piston 46 is threadably attached to a ball check
housing 48, and ball check housing 48 is threadably
10 attached to the end of piston rod 40. Piston packing and
' gland assembly 50 is clamped between an outer shoulder of
piston 46 and ball check housing 48. A piston ball
check 47 is contained between piston 46 and the end of
_piston rod 40, to selectively open and close a passage 49
15 leading between the lower end of piston 46 and the
interior of ball check housing 48. Four tabs 45 extend
upwardly from piston 46 to confine ball check 47, with
spaces between the respective tabs 45 to permit liquid
i flow therebetween. At least one cross passage 51 leads
20 between the interior of ball check housing 48 and
chamber 42. Therefore, liquid flow through piston
passage 49 and cross passages 51 is possible when ball
check 47 is raised from its seat on piston 46.
The packing and gland assembly 50 is preferably made
25 from a stacked arrangement of ring-shaped components. a
male gland member, prefefably made from stainless steel,
abuts against the lower edge of ball check housing 48.
female gland member 59, preferably made from stainless
steel, abuts against a lower shoulder of piston 46. A
30 stacked arrangement of alternating layers of plastic
seals 58 and leather packings 60 is clamped between male"
and female gland members 57 and 59. &Each of the plastic
-geals 58 and the leather packings 60 has a V-shaped cross
section, and the lower side of male gland 57 and the
35 upper side of female gland member 59 are each
complementary-shaped to engage the V-shaped cross

A



displacenéhr_hrbdﬁgfand the piston packings and glands are threadably
renovabl e from't he“pi ston; wherein all of the foregoing conponents may be
renoved fromthe punp without disturbing the nounting position of.the punp,
or requiring renoval of the punp fromthe job site. The pistqn check val ve
and  the I nt ake check val ve can bot h be serviced upon
renoval of the intake valve conpartnent and the piston. Al of the
conponents are renovabl e and accessi bl e fron11hg Lower end of the punp

w t hout renoving the piston displacenment rod or "di sconnecting it fromthe
driving source. It is a feature and advantage of the present invention to
provide a punp wherein the high-wear parts nay be renoved fromthe | ower
end of the punp W thogdectiom. di sengaging the punp fromits driving source

It is another feature and advantage of_the invention to provide a gungh
having a one-pi ece cylindét? diakerbaht fheck 3o e8nParehift 1naapFBeghezng?

piston valve .  formed between seat 54 and ball stop 56. Ball stop 56 is

preferably formed by casting and machining several radial
5 ribs in intake housing 36, each rib extending inwardly
sufficiently far to confine ball check 52 within
chamber 53, while permitting liquid flow from the lower
inlet 39 to freely pass ball check 52 by flowing through
the spaces between the several radial ribs which form
10 ball stop 56. Intake housing 36 is preferably formed of

stainless steel, as is inlet ball seat assembly 38.

Inlet ball seat assembly 38 is threadably attached
to intake housing 36, and an O-ring 41 is sealably
confined between the upper edge of ball seat assembly 38

15 and intake housing 36. Seat 54 is preferably made from
tungsten carbide having superior wear characteristics.
Inlet 39 may be thréaded to receive a screen assembly or
other inlet attachment, depending upon the particular
application or work site configurétion for pump 30.

20 During the suction stroke of piston 46, ball
check 52 is raised from seat 54, arnd liquid is drawn into
the chambers 52 and 42 in the region within and below
piston 46. Ball check 47 is held against its seat on
piston 46. Liquid in the upper portion of cylinder

25 chaﬁber 42 (above piston 46) is forced outwardly through

discharge port 44. During the pressure stroke of piston

' 46 the ball check 52 is held against seat 54, and ball
check 47 is raised from its seat. Liquid is transferred
from the lower portion of cylinder chamber 42, through '

30 passage 49 in piston 46, into the upper portion of

cylinder chamber 42 via cross passages 51.

Ball check 52 and seat 54 may be removed for service

by threadably removing inlet ball seat assembly 38.

. Piston 46 may be removed for service by threadably
35 removing cylinder 34, and then threadably removing piston

46 from ball check housing 48; packing and gland assembly



5 - iassently, and.’pi'st on ‘packi ngs ‘and gl.ands.which are.al | threadably
I nt erconnect-ed f:or.6ase-0f." access to each conponent for maintenance and
r epai r-.-’The .f of egoi'ng-'and ot her objects, advantages and features wll

becone evident fromthe foll owi ng 10
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nmount i-ng’ bracket 14

16 is -attached to cyl

Nbuntlng braEKET“IE‘ﬁay be attached to a dr|V|ng
mot or, whith s attachedh;sghegtp[@bge Qor mounti ng base. A di scharge port
Eg’ provi di ng accesg--m_t -erior

|hder
30 of the cylinder. m Eﬁk
to the | ower end of cyI|

artment 18 is jf iFeadaBEy rastaghed
and is threadably séttismedao cldnp

an intake val ve assenbly 20 and a cyllnder sl eeve 17 withi h tHe=eytFrder
housi ng 12. Cylinder sleeve 17 is necessarily very tightly fitted 35

agai nst the interior

t hreadably secured to piston rod 24, and

surface of. cyl i nder housi 12. Piston 22 is
4 piston ball check 23 is

confined within a passage in the end of piston rod 24. A bolt 25 is

t hreaded into piston
adj ustable stop to |i

24 oitom of the passage, to provide an
it aélé{ﬁé? EF ball check 23. 5 .The plston

packi ng and gl and assenbly 26 is clanped between an outer shoul der of.
piston 22 and a spacer 27,7, ‘In a reciprocable liquid pump apparatus having a

10

15

20°

25

30

35

pump housing adapted for fixed installation at a work
site, and a plurality of component parts requiring
periodic maintenance and repair, the improvement in pump
construction to facilitate component part maintenance and

repair, comprising:

a) a reciprocable piston rod extending through said
pump housing along an axis, said piston red having a

threaded lower end;

'b) a cylinder threadably attached to said pump
housing concentrically about said piston rod, said
cylinder having threaded upper and lower ends;

c) an intake housing threadably attached to said
cylinder threaded lower end, said intake housing having

an inlet ball check:

d) a ball check housing threadably attached to the
lower threaded end of said piston rod, said ball check
housing having at least one passage therethrough, and
said ball check housing further having a threaded lower

end;

‘ e) a piston threadably attached to said ball check
hou51ng threaded lower end, said piston having a passage
therethrough along said axis, with a ball check seat at .
the upper end of said passage, and a piston ball check
associated with said ball check seat; and _

f) ' a piston packing and gland assembly fitted about
said piston and clamped between said piston and said ball

check housing;

A



whi ch .abut's-agai-nst--t'he | ower- end of piston rod 24. The renoval of the

pi ston 22, .piston balTtheck 23, packing and gl and assenbly 26, and

cylinder sleeve 17 10 o4 0 LK val. and di sasigefbFy=ef—punp_.10.

For exanple, the pistoﬁm: e&gﬂy Je'ﬁﬁ‘."lzﬁ‘%}pfgland assenblﬁ'@63§N&Epkﬁ$;gE l:
check, 23 can only be rem mmmHE __ of piston rodi24 tHRigicgche boflt om
of cylinder housing 12. é®e 17 can only be re

by 15 .di sassenbly of the entire punp 10, 30 that a renoval punch can
be inserted through the top opening of the cyli“nder housing 12 and sl eeve
17 can be forced out through the bottom opening of cylinder housing 12.
These operations are maj or mai ntenance operations, conpletely 20

disabling the pump during iierdBy HENFE Lol o)l Ehrdughors 789 be
el evation view of a punp 30 constructed accordi,ng to the teaChings of the
present invention. AtRERAIRRLY fpniechkefd pedafiscarnerited i saidoPmPor |

other suitable nount hghdiasg at Axd wedkr sitel without mdWimgdedia phipched
to punp housing 32, and an |Intake housing 36 is threadably attached to
cylinder 34. An inl e %eat assenbly 38 is threadably attached to

5

2. The apparatus of claim 1, further comprising an
inlet ball seat assembly threadably attached to said
intake housing, said ball seat assembly having a ball
seat sized to engage said inlet ball check.

10
3. The apparatus of claim 2, wherein said intake

‘housing further comprises a ball stop means for limiting
the movement of said inlet ball check along said axis.

15 4. The apparatus of claim 1, wherein said cylinder
comprises a one-piece construction made from stainless

steel.

' 5. The apparatus of claim 4, wherein said piston
20 further comprises a plurality of upstanding tabs
positioned to confine said piston ball check.

6. The apparatus of claim 4, where said piston
packing and gland assembly comprises a stacked |
25 arrangement of alternating leather packing and plastic
seals, confined between an upper and lower gland.

7. The appératué of claim 6, where each of said
leather packing and said plastic seals have a V-shaped

30 cross section, and said upper and lower glands have
respective complementary cross sections to engége said v~

shaped cross section.

‘8. The apparatus of claim 7, where said upper and

35 - lower glands are each constructed of stainless steel
material. —_—

RO



i nt ake -housing 36. A piston rod 40 extends ,upwardly from punp housing 32,
and is connectable to a suitable 30 reci procabl e driving source. FIG
3 shows a cross-section view of punp 30. An interior cylinder chanber 42 is
formed in the space between piston rod 40 andcpunp housi ng 32 and cyl i nder
34, and chanber 42 communi cates with an outTet? 35 passage to a

di scharge port 44. Cylinder 34 .is preferably made froma nmaterial such as
st ai nl ess steel, 5 with an interior s &b@ pi ned snoot hly for
guiding a piston 46. An o-ring 35 is pre#éragﬁygﬁﬁtted about the upper end
of cylinder 34 to seal ably engage agai nst punp housing 32. The | ower end of
cylinder 34 is threadably 5 abgagedt i ot acrN Dislcakeuhousi ng 36, and an
o-ring 37 |s preferably fitted about the lower end of cylinder 34 to

seal ably engage agai nst intake housing 36. A piston 46 is threadably
attached to a ball check An improvement in reciprocable liguid pump

construction to facilitate maintenance and repair of

5 certain hiQh—wear pump components without the necessity
of removing the pump from the work site. The pump has a
threadable and removable cylinder (34), intake housing
(36), piston (46), piston packing and glands (50), piston
and inlet ball checks and seats, and ball check housings

10 (48).
Fig. 3
15
20
25
30

35



housi ng 48, and ball check housing 48 is threadably 10 attached to the
end of piston rod 40. Piston packing and gl and assenbly 50 is cl anped

bet ween an out er shoul der of piston 46 and .ba]l check housing 48. A piston
ball check 47 is contained between piston and the end of piston rod 40,
to selectively open and cl ose a passage 49 15 | eadi ng between the

| ower end of piston 46 and the interior of ball check housing 48. Four tabs
45 extend upwardly from piston 46 to confine ball check 47, with spaces

bet ween the respective tabs 45 to permt. | pgui-g flow therebetween. At |east
one cross passage 51 | eads 20 bet ween lf nterior of ball check
housi ng 48 and chanmber 42. Therefore, |iqufd—fttdw through pi ston passage 49
and cross passages 51 is possible when bal|] chegk 47 is raised fromits
seat on piston 46. The packing and gl and apsenbify 50 is preferably made. 25
froma stacked arrangenent of ring-sh Conpo . A mal e gl and nenber,
preferably made from stainless steel, jabutp agajjnst ft he | ower edge of ball-
check housing 48. A female gland nmenb 59| prefleralfl y made from stainl ess

steel, abuts against a | ower shoul der [jof p} st on}}46.
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FIG.1 (PRIOR ART)




30 Stacked arrangenent of alternating |layers of plastic seals 58 and
| eat her packings 60 is clanped between gale and fermal e gl and nenbers 57 and
59. Each of the plastic seals 58 and ?ﬁ | eat her packi ngs 60 has a V-shaped

cross section, and the | ower side of male gland 57 and the 35 upper
side of femal e gland nenber 59 are each conpl enentary-shaped to engage the
V- shaped cross 8 What is clained is: 1. In a reciprocable liquid punp

apparatus having a punp housing adapted for fixed installation at a work
site, and a plurality of conponent pa&es)requiring periodic mintenance and
repair, the inprovenent in punp construdtion to facilitate conponent part
mai nt enance and repair, conprising: a a [‘ﬁci procabl e piston rod

ext endi ng through said punp housing along—an axis, said piston rod having a
t hreaded | ower end; : :

0 o0 ¢
r 'R
D\ | T
#:
@h |5
: | _~32
| 1
‘/;530
1 T{‘
31
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FIG. 2



b) a cylinder threadably attached to said punp housing concentrically
about said piston rod, said cylinder having threaded upper and | ower ends;
c) an intake housing threadably attaché¥ to said cylinder threaded | ower
end, said intake housing having a passage therethrough and a | ower threaded
end; d) an inlet ball seat assenbly threadably attached to the | ower

t hreaded end of said intake housing, said inlet ball seat assenbly having a

renovabl e ball seat; 8a e) a ball check | oosely confined between said
i nt ake housing and said inlet ball seat enbly; f) a ball check housing
threadably attached to the | ower thread¢tifend of said piston rod, said bal

heget hr ough, and said ball check
@f a piston threadably

housi ng further having a threaded | ower| eng;
>d | ower end, said piston having

attached to said ball check housing thrka
a passage therethrough

check housing having at | east one passa ed

|
\




al ong sai d axis, with a ball check seat at the upper end.fét: B&J#d‘&‘i&ééﬂ;‘;-jg/

h) a piston bal | check | oosely confined within said bq\JughQ@&dENrﬂdEET'
and between said piston rod and said piston; i) a pist n packln p@

gl and assenbly fitted about said piston and cl anped- bet g_a_l_,gl_._gps Eﬁ
said ball check housing; P. - 9 - wherely all of saidt: mH—" -By—throogh
1) may be connected and di sconnected to said punp hou5|ng at sald work site
wi t hout novinegnsiated preventdve mginbeRandbeandpaemtis faforctdmen o tinid heFor
conprising an inlet ball seat assenbly threadably attached to said intake
housi ng, saickamgille ,sthe pistobl yadkings andglandeat the zayl indengddre paetion

i nl et ball check.
valve and the intake valve are all subject to relatively high

wear. The need for periodic preventive maintenance of these
parts is predictable, and the need for occasional repair is
expected. Therefore, it is desirable to design the pump so that
access to these parts can be made quickly, and without requiring
disassembly of substantial portions of the pump to achieve thié
access. It is a principal object of the present invention to
provide a pump construction which permits quick and efficient
access fo these component parts, particularly without requiring
removal and disassembly of the entire pump to accomplish
preventive.maintenance and repair operations, and without the
requirement of removing the entire pump from its mounting or

application.

Summary of the Invention

According to the invention, there is provided a reciprocable
liquid pump apparatus having a pump housing adapted for fixed
installation at é work site, and a plurality of component parts
requiring periodic maintenance and repair, the improvement in
pump construction to facilitate component part maintenance and

repair, comprising:

a) a reciprocable piston rod extending through said pump
housing along an axis, said piston rod having a threaded lower

end;



conprises a ball stop neans for liniting the novenment of saidil@@g';ﬁg-_~“““‘“
 PeEkaPEgT sheer

check along said axis. 15 4. The apparatus of claimj, |’§NTSHEET
sai d cylinder conprises a one-piece constrygtion made from st i phgss dfAR 1998
5. The apparatus of claim4, wherein said piston 20 f urt her=copprise S S

plurality of upstanding tabs positionhed to confine said piston ball check.
6. The apparatus of claim4, where said piston packing and gl and assenbly
conprises a stackpyl 25a cyligidengeneddalilyl sttachédgtbeadier magkingusiwly
pl astic seals, confined between an upper and | ower gland. 7. The apparatus
of claim6, abrcentzatibadflysaadolkatdeed padsiing anod saishigl asyildéndeal shdmaimg

a V-shaped 30 cross section, and said upper and | ower gl ands have
respective ctihpéadedt uppetr agsd deweropndse engage said V- shaped cross
section. 8. The apparatus of claim?7, where said upper and 35 | ower

gl ands are each constructed of stainless steel

c) an intake housing threadably attached to said cylinder
threaded lower end, said intake housing. having a passage

therethrough and a lower threaded end;

d). an inlet ball seat assembly threadably attached to the
lower threaded end of said intake housing, said inlet ball seat

assembly having a removable ball seat;

e) a ball check loosely confined between said intake housing

and said inlet ball seat assembly;

f) a ball check housing threadably attached to the lower
threaded end of said piston rod, said ball check housing having
at least one passage therethrough, and said ball check housing

further having a threaded lower end;

" g) a piston threadably attached to said ball check housing
threaded lower end, said piston having a passage therethrough
along said axis, with a ball check seat at the upper end of said

passage;

h) a piston ball check loosely confined within said ball check

housing and between said piston rod and said piston;



naféfiéll' ., What is Cainmed is: 1. In a reciprocable |liquid punp apparatus

havi ng.-a punp housi ng adapted for. fixed installation at a wojfk= —site,.
and a plurality of conponent parts requiring periodic naintepdHEdASFYENT SHEET

repair, the inprovement in punp constructiggto facilitate | gnenqsp@MR 1998
mai nt enance and repair, conprising: 10 a) a recipt o@bte pistom

rod extending through said punp housing along an axis, said pi'ston rod
having a threaded | ower end; b) a cylinder threadably attached to said punp

15 housipg can Eﬁtbhcpéékiﬁc?faﬂd gakddpassenbl 9df i seéd abduitndaidnpysaen
threaded upper and lower ends; c) an intake housing threadably attached to
sai d cylindeanthegadeed dbatweend saddl piistoakeandossiing bad\vi ek housiag;
inlet ball check; d) a ball check housing threadably attached to the
The described embodiment of the inventioﬁ comprises a
reciprocable pump having a one-piece removable cylinder witﬁ a
separately-removable intake valve compartment, wherein the piston
and piston valve are threadably removable from the piston
displacemént' rod, and the piston packings and glands are
threadably removable from the piston; wherein all of the
foregoing components may be removed from the pump without
disturbing the mounting position of the pump, or requiring
removal of the pump from the job site. The piston check valve
and the intake check valve can both be
éerviced upon removal of the intake valve compartment and the
piston. All of the components are removable and accessible from.

the lower end of the pump without removing the piston

displacement rod or disconnecting it from the driving source.

It is a feature and advantage of the present invention to provide
a pump wherein the high-wear parts may be removed from the lower

end of the pump without



Ioﬁefffhiéaded end of said piston rod, said ball check housj.ng haV|n3 at

| east ohe passage therethrough, and 25 - said ball checqugysh
having a threaded | ower end; e) a piston threadably attacheé Sft ﬁRRl 98
check housing threaded | ower end, said pistgn having a passage.30

Mhm———

t her et hrough al ong said axis, mﬁth a ball check seat at thelupper--end._Gf"

sai d passage, and a piston baII check associated with said ball check seat;
and f) a piston packing and gl and assenbly fitted about 35 sai d

pi ston and cypapesisbeiwdamedsdisd pi ston and said ball check housing; -9-
whereby all of said parts b) through f) may be threadably connected and
di sconnected to said punp housing at said work site wi thout noving said
punp housing. 5
1. In a reciprocable liquid pump apparatus having a
pump housing adapted for fixed installation at a work site,
and a plurality of component parts requiring periodic
maintenance and repair, the improvement in pump construction
to facilitate component part maintenance and repair,

comprising:

a) a reciprocable piston rod.extending through said
pump housing along an axis, said pistdn rod having a threaded

lower end;

b) a cylinder threadably attached to said pump housing
concentrically about said piston rod, said cylinder having

threaded upper and lower ends;

c) an intake housing threadably attached to said
cylinder threaded lower end, said intake housing having a

passage therethrough and a lower threaded end;

d) an inlet ball seat assembly threadably attached to
the lower threaded end of said intake housing, said inlet ball

seat assembly having a removable ball seat;

) W DL



2. The apparatus of claim1, further conprising an inlet ball seat assenbly
t hreadabl y attached to said intake housing, said ball seat assenb |
a ball seat sized to engage said inlet ball check. 10 3. [NE, ApRaj: T
claim 2, wherein said intake housing furthemy conprises.%\531FF§F§%Rdg S
for limting the novenent of said inlet ball check along!§ghg,axL§Lm15 _______
4. The apparatus of claim1, wherein said cylinder conpilises a-
construction made from stainless steel. 5. The apparatus of claim4,
wher ei n sai depi stgnb@01 checkullbbselgoapntinedabetweshi byidf inpakendotiging
tabs positioned to confine said piston ball check. 6. The apparatus of
claim4, whesimdssatldpinslet baiki sgatndsgembllyassenbly conprises a stacked
25 arrangenent of alternating | eather packing and plastic seals,
confined between an upper and |l ower gland. 7. The apparatus of claim6,

where each of said |eather packing and said plastic seals have a V-shaped
30 crosk) secaiballaahecki bouppag bhueadablygethashpdveo the lower

-

threaded end of said piston rod, said ball check housing
having at least one passage therethrough, and said ball check

housing further having a threaded lower end;

'g) a piston thfeadably attached to said ball check housing
threaded lower end, said piston having a passage thé;ethrough
along said axis, with a ball check seat at the upper end of

said passage;

h) a piston ball check loosely confined within said ball

check housing and between said piston rod and said piston;

i) a piston packing and gland assembly fitted about said
piston and clamped between said piston and said ball check

housing;
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respectlve oonplenentary Cross sections to engage said V- shipggﬁ ? Vb;::?‘hhﬁ
' iEET |

section. 8. The apparatus of claim 7, where said upper and 3
gl ands are each constructed of stainless steel material. L_““:unnls.MAR 1998 |

—9 e

whereby all of said parts b) through i) may be
connected and disconnected to said pump
housing at said work site without moving said pump

housing.

2. The apparatus of claim 1, further comprising an
inlet ball seat assembly threadably attached to said
intake housing, said ball seat assembly having a ball
seat sized to engage said inlet ball check.

10
3. The apparatus of claim 2, wherein said intake

housing further comprises a ball stop means for limiting
the movement of said inlet ball check along said axis.

15 4. The apparatus of claim 1, wherein said cylinder
comprises a one-piece construction made from stainless

steel.

_ 5. The apparatus of claim 4, wherein said piston
20 ' further comprises a plurallty of upstanding tabs
positioned to confine said piston ball check.

6. The apparatus of claim 4, where said piston

packing and gland assembly comprises a stacked
25 arrangement of alternating leather packing and plastic
seals, confined between an upper and lower gland.

7. The appératus of claim 6, where each of said
leather packing and said plastic seals have a V-shaped

30 cross section, and said upper and lower glands have
respective complementary cross sections to engage said V-

shaped cross section.

8. The apparatus of claim 7, where said upper and
35 lower glands'are each constructed of stainless steel

material. o f“‘“—-—“——;—~—____
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