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SPRAYER HEAD HAVING IMPROVED SEALING
AND DISCHARGING MEANS
Baxter I Scoggin, Jr., Kansas City, and Woodrow E.
Vaughan, independence, Mo., assignors to Cook Chem-
ical Company, Kansas City, Me., a corporation of Mis-

souri
Filed Aug. 24, 1959, Ser. No. 835,680
8 Claims, (Cl. 222—321)

Ths invention relates to improvements in pumps or
sprayers and particularly to that class of spraying attach-
ments for containers commonly employed for example,
in tLe dispens.ng of insecticides and other fluids, the pri-
mary object being to eliminate leakage problems when
the pump or sprayer is not in use. Hand pumps of the
kind used in small containers and utilizing a spring-loaded
reciprocable plunger are prone to leak while in storage,
and although the discharge head of the sprayer may be
held depressed and enclosed within a cap, such improve-
ment of itself does not prevent leakage into the cap.

1t is the most important object of the present invention,
therefore, to provide a valve that blocks the normal flow
of the fluid to the outlet orifice of the discharge head
whenever the plunger is held depressed at the inner end
of its path of travel.

Anotier important object of the present invention is
to provide a diaphragm valve in the nature of a fliexible
membrane that may be held closed while the pump plunger
is depressed tarougn use of a noid-down member that of
itself, need not either house the discharge head or operate
as a sealing means. -

Anctner important object of the present invention is
to eliminate leakage from between tne piunger and the
barrel of the pump within which the plunger is reciprocably
mounted through the medium of a seal between the
discharge head and the barrel that is likewise held in a
sealing condition by the hold-down member aforemen-
tioned.

Another object of the present invention is to provide
in the aforementioned diaphragm valve, a special con-
struction permitting flexing without stretching of the ma-
terial from which the membrane is made.

Another object of the present invention is to provide
a control nozzle for the discharge head of the pump that
has novel interlocking means with the head, as well as
a unique arrangement for utilizing the fluid pressure it-
seif as the means for sealing the nozzle with respect to
the head, eliminating the necessity of using adhesive to
hold the nozzie in place.

In the drawing:

FIG. 1 is a vertical, cross-sectional view of a pump
provided with a sprayer head having improved sealing
and discharging means made pursuant to my present in-
vention, the container within which the pump is mounted
being illustrated fragmentarily.

FIG. 2 is a view similar to FIG. 1 but with the hold-
down member removed and the plunger disposed at the
outer end of its path of travel.

FIG. 3 is an enlarged, fragmentary view showing the
head in section and the outer end of the plunger in eleva-
tion; and

FiG. 4 is an inside view of the nozzle prior to mount-
ing the same on the head.

A pump, broadly designated by the numeral 10, is
shown in FIGS. 1 and 2 attached to neck 12 of a fluid
container 14. The connection is releasable by virtue of
the fact that pump 16 is attached to a cap 16 which is in
turn screw-threaded onto the neck 12.

Pump 1§ includes a barrel 18, a spring-loaded plunger
20 reciprocable in barrel 18, and a discharge head 22 on
the outer end of the plunger 28. Barrel 18 progressively
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decreases in diameter as a valve seat 24 is approached,
seat 24 being within the barrel 18 near the inner end of
the latter and being juxtaposed to a restricted opening 26
in barrel 8. A tube (not shown) leading to the bottom
of the container 14 is fitted into recess 28 at the inner
end of barrel 18, and such tube, therefore communicates
with the opening 26.

A retention member 3% forming a part of the barrel
18, clamps a gasket 32 against the upper end of neck 12
and against an outwardly extending flange 34 integral with
the barrel 18 therearound. It aiso clamps top face 36 of
cap 16 against flange 34.

Barrel 18 extends through an opening 38 in the top
36 of cap 16 and through the washer-type gasket 32.
The member 3¢ is press-fitted or otherwise tightly affixed
to the barrel 18 to become a part thereof, and is provided
with a central opening 48 within which the plunger Z@#
reciprocates. The outer face of the member 38 has a dish-
shaped recess 42 terminating in a socket 44, both of which
surround the plunger, socket 44 having an annular, trans-
versely sloping side wall as seen in FIG. 2.

Plunger 2¢ provides a tubular passage for fluid and is
provided with an outwardly-facing shouider 46 that en-
gages member 3¢ as shown in FiG. 2, to limit the extent
of outward movement of plunger 2§ under influence of
spring 43 that is housed within barrel 18 between plunger
29 and a spherical check valve 59 engageable with seat
24. Spring 48 rests on wall 51 of barrel 18, not on valve
59, the inner convolution 53 of spring 48 limiting the
extent of movement of floating valve 5¢ away from seat
24. A tubular plug 52 attached to plunger 26 and ex-
tending into the inner end of the latter, receives the
proximal end of the spring 48 and is provided with op-
positely flaring, flexible wings 54 and 56 therearound that
are in wiping engagement with the inner face of barrel 18.

Head 22, that is finger-actuated during use of the pump
19 to reciprocate the plunger 28, is telescoped over the
outer end of the plunger 28 and provided with a bore 58
therethrough that is appreciably larger in diameter than
the outside diameter of a tubular reduced end portion 6%
of the plunger 20 whereby the bore 58, adjacent the por-
tion 69, is adapted to receive fluid from the plunger 28&
when diaphragm 62 is unseated, as illustrated in FiG. 3.

The diaphragm 62 is in the nature of a thin membrane
that partitions or closes off the upper end of the bore 38
and is preferably made as an integral part of the head
22. Diaphragm valve 62 has a central disc-like portion
64 that is adapted to engage the outer end of the portion
69 of plunger 28 to block flow of fluid from plunger 2¢
to bore 58 as illustrated in FIG. 1.

To the end that the diaphragm 62 may be flexed toward
and away from the proximal end of plunger 2¢ without
stretching the material from which diaphragm 62 is made,
there is provided an annulus 66 that is transversely un-
dulated. Annulus 66, which integrally interconnects the
inner wall of head 22 that defines bore 58 with the por-
tion 64 therearound, normally has substantially the shape
of an inverted V, although if desired, the fransverse shape
of the annulus 66 might well be that of an upright V.

To this end, an outwardly-facing, annular, transversely
V-shaped groove 68, and a similarly shaped, inwardly-
facing groove 70 adre formed in the diaphragm 62.

The distance between the outer end of plunger 26 and
the diaphragm portion 64 when the latter is in its normal
position as shown in FIG. 3, is determined by interengag-
ing shoulders 72 between the head 22 and the plunger 29
and by the inner end of head 22 engaging shoulder 74
on plunger 28. The said inner end of head 22 also seats
against the bottom wall of socket 44 when the plunger 20
is depressed, as shown in FIG. 1. Further sealing at this
point is provided by a bead 76 integral with head 22 at

- its innermost end in surrounding relationship thereto. The
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bead 76 which is substantially semi-circular iransversely
thereof, also fits within the socket 44 rather tightly, de-
forming the flexible material from which the member 38
and the head 22 are made (see FIG. 1). The action is
similar ‘in nature therefore, to that provided by an ©-
ring seal.

‘Releasable means in the natiire of a hold- down member
78 is attached to bairel 18 and particularly-to the portion
39 theréof in any suitable manner such as by -intermesh-
ifig screw threads as illustrated. While the member 78
chosen for illustration, is cup-shaped so as to enclose the
head 22, such enclosure is not necessary and, thercfore,

10

the "Hold-down member 7§ may take any ‘desired form.

However, it is necessary that the member 78 not only
niaintain the plunger 2@ depressed, but that it ‘maintain
the parts 44—76 tightly sealed. Still Turther, the member
78 serves 'to deflect the diaphragm valve 62 and press the
portion 64 thereof against the proximal end of plunger
portion 69 by virtue of a pressure ear 89 integral with the
top wall-of member 78 and depending therefrom. Note
in FIG. 1 that the ear 80 enters the bore 58 and engages
the diaphragm portion 64 when the membsr 78 is at-
tached to the portion 3@ of barrel 18.

A laterally extending boss 82 on the head 22 is pro-
vided with a shallow, outwardly-facing cavity receiving a
plate portion 88 of a discharge nozzle 88. . The side wall
of boss 82 defining the cavity-therein is prov1ded with-an
annular groove 9¢ surrounding the plate portion 86 and
into which the latter is snap-fitted.

An inturned, annular rib 92 within the boss 82 sepa-
rates the groove 90 from a dovetail-type of annular groove
94 within boss 82. An inwardly-extending band 96
integral with plate 86 complementally receives the rib
92 andis received by the groove 94 again by a snap-fit
because of the resilient nature of the material from which
head 22 and'nozzle 88 are made.

“Head 22 has an outlet port 98 placing the cavity of
boss 82 into communication with bore 58, and" partlcular-
ly with an annular chamber 189 in boss 82 that'is sur-
rounded by the band 96 and covered by plate 86. The
chamber 160 - reglsters directly with a plurality of pas-
sages 102 in‘the inner face of plate 86 that are tangen-
tial to the band 96 and to-a frusto-conical outlet aperture
igg in the plate 86 that terminates in a cylindrical hole

When the-pump 19 is to be placed in use, the hold-
down member 78 is removed, Whereupon an_operator
may reciprocate the plunger 29 in cooperation with spring
48 to force flnid such as a liquid insecticide, from the
container 14, through the aperture 104. It is'obvious that
the valve 50 rises from seal 24 to admit the liquid into
the phinger 20 when the latter is depressed, and bears
against seat 24 to prevent . passage of liquid back into
container 14 when spring 48 forces plunger 20'to the posi-
gon shown in FIG. 2, causing the liquid to flow into bore

8

The fluid passes from the bore 58 and thence to the
port 98 where it is equalized within the chamber 109 and
flows to all -of the passages 102 for discharge in an
atomized uniform spray from the terminal end 186 of
aperture 104. ‘The pressure of the fiuid within the cham-
ber 109 acts’ radzally outwardly on the band 96 of nozzle
means 88 to press the band 96 tightly against the rib 92.
Any fluid’ that ‘tends to miove inwardly in chamber 108,
away from'plate 86 along the band 96, also tends to hold
the latter tightly within the groove 94. - This action seals

the member 88-and prevents leakage.
" When the pump 10 is not in use, the member 78 is
placed on the part 39 of barrel 18 and in so doing, there
is“a sealing action not only between the valve 62 and the
portion 60 of plunger 20, but a sealing action between the
bead 76 and the member 30 in socket 44. )

‘Accordingly, the fluid cannot leak to the outside of the
cotitainer 14 either from the outer end of plunger 20 or
from between barrel portion 3¢ and plunger 20 at the
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4 .
opening 49. Furthermore, the member 78 prevents
accidental reciprocation of plungér 20 and, therefore, dis-
charge of the fluid during storage, shipment or other non-

use of the pump 1€.

This is a continuation-in-part-of our copending applica-
tion Serial No. 789,902, filed January 29, 1959, now
abandoned.

‘Having thus described the invention what,ls.claimed ‘as
new and desired to be -secured by Letters Patent is:

1. In a fluid handling assembly, the combma’non of:

(a) a hollow pump barrel;

(b) member on the barrel;

(c) a plunger having conduit'fn'eaﬁs therethrough, re-
ciprocable in the barrel and extendinmg through the
thember;

(d) a head mounted on the plu'wer above said miem-
ber provided with a ‘bore communmicating with the
conduit means of said plunger; .

‘(e) ‘a shiftable, biased, flexible diaphragm secured to
the Head and closing the normally Gppérmost “end
‘of the bore, the upper eénd of said plunger being
opén, beéitig disposéd within -the "bote, and being
spaced below ‘the diaphragm when the latter is in
“the normal position thereof permitting free flow of
fluid into ‘the bore thioiugh said-open end of the
‘plunger, said head Having ‘a fluid outlet port com-
‘municating with said bore;

(f) ‘means on the plunger within the barrel for pump-
ing fluid’ into ‘the barrel, through the plunger, into
said bore, and thense through said port upca recipro-
-cation of the plunger;

(g) a hold:down elememt releasably -attached to the

“member: anid having a top-overylying the head when

the element is -attached to the member; and

(#)-an ear-depending-from said tep -and:-against the
diaphragm, holding the latter in -a-shifted-position

“opposed to:'the bias and- against said upper-end of -
the plunger in complete fluid closing relationship
therewith only when the element is- attached ‘to-the
member.

2. In a fluid handling assembly, the combmatlon of:

(a) a hollow pump barrel;

(b) amember on the barrel;

-(c) a plunger-having conduit means therethrough, re-
ciprocable ‘in the barrel and extending through the
member;

(d) a head above 'said. member and: provided with -a
bore;

«(e) a shiftable, biased, flexible diphragm secured ‘to
the head and' closing the normally uppermost end
of the bore, said plunger extending into.the opposite
end of the bore and having a terminal portion within.
the bore of reduced outside diameter, presenting a
space in the bore surrounding said portion, the
upper end of said terminal portion being open and
spaced below the diaprhagm when the latter is in
the normal postion 'therof permitiing free flow of
fluid into the bore through said open end of the
plunger, said head having a fluid cutlet port com-
municating with said space;

(f) means on the plunger within the barrel for pump-
ing fluid into the barrel, through the plunger, into
said space, and thence through said port upon rec1p-
procation of the plunger; -

(2) a hold-down element releasably attached to the
member and having a top wall overlying the head

. when the element is attached to the member; and

(%) an ear depending from said wall and against the
diaphragm, holding the latter in a shifted position
against said ‘upper end of said terminal portion of
the plunger in complete fluid closmg relationship
therewith only when the element is attached to the
member. ,

3. In fluid handling assembly, the combination of:

(@) a hollow pump barrel;

(b) a member on the barrel;
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(¢) a plunger having conduit means therethrough, recip-
rocable in the barrel and extending through the
member;

(d) a head above said member and provided with a
bore;

(e) a shiftable, biased, flexible, generally flat diaphragm
secured to the head and closing the normally upper-
most end of the bore, said plunger being tightly fitted
into the opposite end of the bore coaxially there-
with and having a terminal portion within the bore
of reduced outside diameter, presenting a space in
the bore surrounding said portion, the upper end
of said terminal portion being open and spaced
below the diaphragm when the latter is in the normal
position thereof permitting free flow of fluid imto
the bore through said open end of the plunger, said
head having a fluid outlet port communicating with
said space;

(f) means on the plunger within the barrel for pump-
ing fluid into the barrel, through the plunger, into
said space, and thence through said port upon re-
ciprocation of the plunger:

(g) a hold-down element releasably attached to the
member and having a top wall overlying the head
with the element is attached to the member; and

(h) an ear intgral with said wall and depending there-
from, said ear extending into the bore and against
the diaphragm, holding the latter in a shifted posi-
tion against said upper end of said terminal portion
of the plunger in complete fluid closing relationship
therewith only when the element is attached to the
member.

4. In a fluid handling assembly, the combination of:

(a) ahollow pump barrel;

{b) amember on the barrel;

{(c) a spring loaded plunger having conduit means
therethrough, reciprocable in the barrel and extend-
ing through the member;

(d) a head above said member and provided with a
bore;

(e) a shiftable, biased, flexible, genecraily flat dia-
phragm integral with the head and closing the nor-
mally uppermost end of the bore, said plunger being
tightly fitted into the opposite end of the bore co-
axially therewith and having a terminal portion
within the bore of reduced outside diameter, pre-
senting a space in the bore surrounding said por-
tion, the upper end of said terminal portion being
open and spaced below the diaphragm when the lat-
ter is in the normal position thereof permitting free
flow of fluid into the bore through said open end
of the plunger, said head having a lateraliy-ex-
tending, fluid outlet port communicating with said
space;

(f) means on the plunger within the barrel for pump-
ing fluid into the barrel, through the plunger, into
said space, and thence through said port upon recip-
rocation of the plunger;

(g) a hollow, hold-down cover releasably attached
to the member in surrounding relationship to the
latter and in housing relationship to the head, said
cover having a top wall overlying the head when
the cover is on the member; and

(k) an ear integral with said wall within the cover
and depending therefrom, said ear extending into
the bore and against the diaphragm, holding the lat-
ter in a shifted position against said upper end of
said terminal porticn of the plunger in complete
fluid closing relationship therewith only when the
cover is on the member.

5. In a fluid handling assembly, the combination of:

(a) a hollow pump barrel;

(b) a member on the barrel;

(c) a spring-loaded plunger having conduit means
therethrough, reciprocable in the barrel and extend-
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through the member, said member having a nor-
mally uppermost face provided with a socket sur-
rounding the plunger;

(d) a head above said face and provided with a bore;

(e) a shiftable, biased, flexible, generally fiat dia-
phragm integral with the head and closing the nor-
mally uppermost end of the bore, said plunger being
tightly fitted into the opposite end of the bore co-
axially therewith and having a terminal portion
within the bore of reduced outside diameter, pre-
senting a space in the bore surrounding said por-
tion, the upper end of said terminal portion being
open and spaced below the diaphragm when the lat-
ter is in the normal positicn thereof permitting free
flow of fluid into the bore through said open end
of the plunger, said head having a laterally-extend-
ing, fluid outlet port communicating with said space;

(f) means on the plunger within the barrel for pump-
ing fluid into the barrel, through the plunger, into
said space, and thence through said port upon re-
ciprocation of the plunger;

(g) a hollow, hold-down cover releasably attached to
the member in surrounding relationship to the lat-
ter and in housing relationship to the head, said
cover having a top wall overlying the head when
the cover is on the member;

(h) an ear integral with said wall within the cover
and depending therefrom, said ear extending into
the bore and against the diaphragm, holding the lat-
ter in a shifted positicn against said upper end
of said terminal portion of the plunger in fluid clos-~
ing relationship therewith only when the cover is
on the member; and

(i) a bead integral with the head in surrounding re-
lationship thereto adjacent the lower end of the head,
said cover operating through the ear in holding the
plunger depressed and the bead seated in said socket
to provide a seal against flow of fluid into the cover
‘between the plunger and the member.

6. In a fluid handling assembly, the combination of:

(a) a hollow pump barrel;

{b) a member on the barrel;

(c) a spring-loaded plunger reciprocable in the barrel
and extending through the member, said member
having a normally uppermost face provided with a
socket surrounding the plunger;

(d) a head above said face and provided with a bore;

(e) a shiftable, biased, flexible diaphragm secured to
the head within the bore closing the normally upper-
most end of the latter, said diaphragm having a cen-
tral, disc portion and an annulus surrounding the disc
portion and integrally joining the same with the head,
said annulus being V-shaped in cross section, pre-
senting centinuous grooves in the outer and inner
faces, respectively, of the diaphragm, said plunger
being tightly fitted into the opposite end of the bore
coaxially therewith and having a terminal portion
within the bore of reduced outside diameter, present-
ing a space in the bore surrounding said portion, the
upper end of said terminal portion being open and
spaced below the diaphragm when the latter is in
the normal position thereof permitting free flow of
fluid into the bore through said open end of the
plunger, said head having a laterally-extending, fluid
outlet port communicating with said space;

(f) means on the plunger within the barrel for pump-
ing fluid into the barrel, through the plunger, into
said space, and thence through said port upon recip-
rocation of the plunger;

(g) a hollow, hold-down cover releasably attached to
the member in surrounding relationship to the latter
and in housing relationship to the head, said cover
having a top wall overlying the head when the cover
is on the member;
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:(h) - an ear integral with: said wall within-the cover and
depending theréfrom, -said ‘ear extending into the
bore and against the disc portion of the diaphragm,
‘holding the Tattér 'in:a shifted position against said
upper-end of said -terminal: portion of the plunger in
fluid closing relationship therewith only when the
cover is on the member; and

(#) -a bead integral with the head in surrounding rela-
tionship theretc adjacent the lower end of the head,
said cover opérating through the ear in holding the
‘plunger depressed and the bead seated in said socket
to provide a seal against flow of fluid: into the cover
between the plunger and the member.

7. In a fluid handling assembly, the combination of:

“(a) a container cap provided with an opemning;

: (b? a hollow pump barre] extending through said opzn-
mng;

(c¢) a retention member on the barrel, said barrel hav-
ing ‘'means within the cap cooperating with 'said
member to hold the cap attached to the barrel;

(d) a spring-loaded plunger having conduit means
therethrough, reciprocable in the barrel and extend-
ing through the member, said member having a
norma'ly uppermost face provided with a socket sur-
‘rounding the plunger;

(e) a head above said face and provided with a bore;

-(f) a-shiftable, biased, flexible diaphragm secured to
the head within the bore closing the normally uppzr-
most-end of the latter, said diaphragm having a cen-
tral, disc .portion and an annulus surrounding-the
disc porticn and integrally joining the same with the
head, said annulus being V-shaped in cross section,
presenting continuous grooves in the outer ‘and in-
‘ner faces, respectively, of the diaphragm, ‘said
plungsr being tightly fitted into the opposite end of
the bore coaxially therewith and having a terminal
portion within the bore of reduced cutside diameter,
presenting ‘a space in the bore surrounding said por-
tion, the upper end of said terminal portion being
open and spaced below the diphragm when the latter
is in the normal pcsition thereof permitting free
flow of fluid into the bore through said open end
of the plunger, said head having a laterally-extend-
ing, fluid outlet port communicating with said space;

(g) means on the plunger within the barrel for pump-
ing fluid into .the barrel, -through the plunger, into
said space, and thence through -said port ‘upon re-

~ciprocation of the plunger;

(h) a hollow, hold-down cover releasably attached to
the member in surrounding relationship to the latter
and in housing relationship tc the head, said cover
havmg a top wall overlymg the head when the cover
is on the member;

(i) an ear integral with said wall within the cover and
depending therefrom, said ear extending into: the*bore
-and against the disc portion of the diaphragm, hold-
ing the-latter in a shifted posiiion against said upper
end of said terminal portion of the plunger in fluid
closing relationship therewith only when the cover
is on the member; and

(j) a bead integral with the head in surrounding rela-
tionship thereto adjacent the lower end of the head,
said cover cperating through the ear in holding the

- plunger depressed and the bead seated in-said-socket
to provide a-seal against flow of fluid into the cover
between ‘the plunger-and the member.

8. In a fluid handling assembly, the combination of:

(a) afluid container having a neck;

(b) a cap mounted on said neck and provided with an

- opening;

-
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(¢) a hollow pump ‘bartel in ‘the container, coaxial
with said neck and éxtending:through said opening;

(d) a retention member on the barrel exteriorly of the
container, said barrel ‘having:means within the cap
cooperating ‘with said member to hold the cap at-
tached to the barrel;

(e) a spring-loaded plunger having conduit means
therethrough, reciprocable in the barrel and extend-
ing through the member, said member having a nor-
mally uppermost face provided with a socket sur-
rounding the plunger;

(#) & head above said face and provided with a bore;

(g) a shiftable, biased, flexible diaphragm secured to
the head within the bore closing the normally upper-
most end.of the latter, said diaphragm having a
central, disc portion and an annulus ‘surrounding
the disc portion and integrally joining the same with
the head, said annulus being V-shaped in-cross sec-
tion, presenting continudus grooves inthe outer and
inner faces, respéctively, of the diaphragm, said
plunger being tightly fitted into the opposite-end of
the bore coaxially therewith and having a terminal
portion within the bore of reduced outside diameter,
presenting a space in the bore surrounding said-por-
tion, the upper end of said terminal portion being
open and spaced below the diaphragm when the
latter  is in the normal position thereof permitting
free flow of fluid into the bore through said open
end of the plunger, said head having a laterally- -
extending, fluid cutlet port communicating with said

* space;

(/) means on the plunger within the barrel for pump-
ing fluid from the container, into the barrel, through
the plunger, intc said space, and thence through said
port upon reciprocation of the plunger;

(i) a hollow, hold-down cover releasably attached to
the member in surrounding re'ationship to the latter
and in housing relationship to the head, said cover
having a top wall overlying the head when the cover
is on the member;

(j) ‘an ear integral with said wall within the cover and
depending therefrom, said ear extending into the
bore and against the disc portion of the diaphragm,
holding the laiter in a shifted position against said
upper end of said terminal portion of- the plunger
in fluid closing relationship therewith only when the
cover is on the member; and

(k) a bead integral with the head in surrounding re-
lationship thereto adjacent the lower end of the head,
said cover operating through the ear in holding the
plunger depressed and the bead seated in said socket
to provide a seal against flow cf fluid from the con-
tainer into the cover between the plunger and the

member.
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