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Rex C. Cooprider, Downey, Calif., assignor to The 
gglackett Company, Cincinnati, Ohio, a corporation of 
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Filed Dec. 1, 1953, Ser. No. 777,264 
4 Eiaims. (Cl. 222—321) 

This invention relates to new and improved dispensers 
of the reciprocating piston type for discharging liquids 
from portable containers, either as a stream or as a ?ne 
spray or mist, and to new and improved methods of 
making and assembling the same. 

It has long been the practice to employ, for the dis 
pensing of liquids from small containers, hand actuated 
pumps formed of moldable plastic material comprising, 
in assembled relation, a stationary unit for direct associ 
ation with the container, and a reciprocable piston unit 
which is manipulated to effect discharge of the container 
contents. Each of these units is customarily made of a 
considerable number of separately formed plastic parts, 
adhesively secured or bonded together, for instance by a 
plastic solvent. The separate formation of these various 
parts and their assembly to form each of the two basic 
units of the pump is necessarily time consuming and ex 
pensive. Furthermore, the ‘bonding of the parts is not 
invariably perfect, with the result that a signi?cant pro 
portion of the pumps so made ‘are defective. 

It is an object of the invention to e?ect substantial 
simpli?cation of the pumps and of the method of making 
and assembling the same through initial molding or cast 
ing of each of the units, stationary and reciprocable, as a 
single integral structure, whereby the time consuming and 
expensive operation of manual assembling of the ?ve or 
six parts heretofore required in the production of each 
unit, and the bonding of these parts to form a unitary 
structure, are eliminated. In the preferred practice of the 
invention the two units, each integrally molded, are as 
sembled and mounted on the container by relatively simple 
operations involving minor deformation of certain por 
tions of the stationary unit. 

It is also a feature of the invention to provide, in dis 
pensers of the character described having stationary and 
reciprocable units, means whereby these units may be 
temporarily locked against relative displacement in a po 
sition such that the dispenser is completely sealed, thereby 
preventing leakage of liquid from the container during 
shipping, even though the container be inverted. 
More speci?cally, it is an object of the invention to pro 

vide a liquid dispenser in which the reciprocable unit may 
be temporarily locked to the stationary unit to immobilize 
the former, in conjunction with novel means acting, when 
the reciprocable unit is so immobilized, to prevent leak 
age of liquid from the container either through the nor~ 
mal liquid discharge passages or externally of the piston 
plunger. 

Further objects and features of the invention will be 
apparent from the following description, taken in con 
nection with the accompanying drawings, in which 
FIGURE 1 is a longitudinal sectional view of the sta 

tionary unit of a dispenser embodying the principles of 
the invention, as molded or cast and prior to deformation; 
FIGURE 2 is a sectional view corresponding to FIG 

URE 1, showing the stationary unit after deformation to 
secure the same to a container cap; 
FIGURE 3 is a longitudinal sectional view showing 

the stationary and movable units in assembled relation 
prior to deformation of the stationary unit to provide an 
interlock between the units for the purpose of maintain 
ing assembled relationship thereof; ' 
FIGURE 4 is a sectional view corresponding to FIG 

URE 3 at the conclusion of the step of deforming the sta 
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2 
tionary unit to provide the aforesaid interlock with the 
reciprocable unit; 
FIGURE 5 is a longitudinal sectional view of the com 

pleted dispenser showing the two units in collapsed and 
temporarily locked relation, in which relation they are 
sealed against leakage for shipping, and 
FIGURE 6 is a transverse section taken substantially 

on the line 6-—6 of FIGURE 5. 
To promote an understanding of the invention, refer 

ence will now be made to the preferred embodiment 
thereof illustrated in the accompanying drawings, and 
speci?c language will be used to describe the same. It 
will nevertheless be appreciated that no limitation of the 
scope of the invention is thereby intended, such further 
modi?cations and alterations being contemplated as would 
normally occur to one skilled in the art to which the in 
vention relates. 

Referring ?rst to FIGURE 1, in which is illustrated the 
stationary unit of the dispenser after molding and prior to 
deformation, it will be perceived that this unit comprises 
a cylindrical barrel 12, a depending suction tube 13, and 
a collar portion 14. The collar portion 14 is formed at 
the upper end of barrel 12, noting that throughout the 
following description the dispenser will be assumed to 
occupy the upright position in which it is normally used. 
Elements 12, 13 and 14 are molded or cast integrally, this 
being made possible by the contour of the structure, which 
lends itself well to a single injection molding operation. 
The upper end of the barrel 12 is preferably slotted 

at circumferentially spaced points as indicated at 18 
and as shown in FIGURE 6, for the purpose of prevent 
ing the formation of an airlock in the barrel 12 above 
the piston, to permit ingress to the container of air in 
order to replace discharged liquid, and to allow drainage 
into the container of liquid which may pass the piston 
and which would otherwise be trapped in the upper por 
tion of barrel 12. 
An annular ?ange 20, formed on the collar portion 14, 

provides a seat for container cap 21. Cap 21 is aper 
tured to receive collar portion 14 and is internally 
threaded as shown at 22 for cooperative engagement 
with external threads formed on the neck of the con 
tainer; the usual gasket 24 is preferably employed be 
neath ?ange 20. 
The collar portion 14 is further provided at its upper 

end with an interiorly threaded sleeve portion 25 of 
reduced diameter, forming a shoulder 26 which is sub 
ject to deformation for the purpose of locking the con 
tainer cap 21 on the collar portion 14. 
The manner in which this deformation is elfected is 

shown in FIGURE 2. Thus downward pressure exerted 
against shoulder 26, for instance by means of a cylindri 
cal tool embracing the sleeve portion 25 and shown in 
broken lines at 28, deforms or swages collar portion 14 
su?iciently to form thereon an annular lip 30 overlying 
container cap 21, whereby the cap 21 is held on collar 
portion M against displacement, but is rotatable there 
on to permit threading of the cap 21 on the container 
neck. 
The stationary and reciprocable units of the dispenser 

may be formed of any moldable plastic materials, pref 
erably materials commonly designated thermoplastics. 
Excellent results are achieved by the use of a polyethyl 
ene sold under the trademark “Super Dylan” by Koppers 
Company, Inc, of Pittsburgh, Pennsylvania. Vinyl 
chloride acetate is also highly effective, and in general, 
‘any plastic material subject to hot or cold ?ow, capable 
of being molded and readily deformed after molding in 
‘response to heat and/ or pressure may be employed. 
The reciprocable unit of the dispenser, shown in FIG 

URES 3 to 5 inclusive of the drawings, is similarly 
molded in one piece and consists essentially of a plunger 
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35 a depending hollow piston 36, enlarged at its lower 
end to engage the interior wall of barrel 12, a head por 
tion 37 and a discharge spout 38, the upper part of the 
head portion being formed to provide the usual ?nger 
piece 39 for depressing the reciprocable unit to pump 
liquid from the container. 

Discharge passage 40, extending upwardly through the 
plunger 35 and head portion 37, communicates at its 
upper end with a passage 41 in the discharge spout 33, 
the spout being molded or cast in the form of a straight 
tube, and being subsequently deformed by pressure, if 
desired, so that its outer end is inclined downwardly as 
shown. Passage 40 is enlarged at 44, adjacent its lower 
end, to receive a ball valve 45, which is introduced ini 
tially through the piston 36 and the lower end of the 
passage 4% and is pressed into position immediately 
above an annular valve seat 43 formed in the passage 
40, the plunger 35 ?exing sufficiently to permit the in 
troduction of the ball valve 45 past the seat and into its 
operative position. At the upper end of the enlarged 
portion 44- of passage 40 are formed ‘a plurality of cir 
cumferentially spaced lugs 49 which prevent the ball 
valve 45 from seating in an upward direction. ‘It will be 
appreciated that ball valve 45 functions in the usual 
manner as a one-way valve to permit ?ow of liquid in 
an upward direction only in passage 4-0. 

Received within piston 36 and seated against the lower 
end of barrel i2 is a coil compression spring 52, acting 
to urge the reciprocable unit upwardly, the lower end 
of the spring being retained against lateral displacement 
by an annular lip 56 formed at the lower end barrel 12. 
Ball valve 55, seating by gravity in the lower end of 
barrel 12 and acting as a check valve ‘to prevent drain 
age of liquid downwardly from the barrel 12, is en 
circled by the annular lip 56. Preferably the seat for 
ball valve 55 forms an angle of at least 45° with the 
axis of the dispenser to minimize the possibility of wedg 
ing of the valve in its seat; this may cause a tendency of 
the valve to rattle on the upward stroke of the recipro 
cable unit. However, annular lip 56, having slight clear 
ance with ball valve 55, functions to prevent such 
rattling. 

Spring 52 is formed with a convolution 60 of reduced 
diameter, preferably adjacent each end, as shown, to 
provide reversibility. As will be apparent from FIG 
URE 5 of the drawing, when the reciprocable unit is 
fully depressed, the ball valve 55 is engaged by the ad 
jacent small convolution 60 of spring 52 to seat the 
valve against displacement, thus preventing ?ow of liq 
uid past the valve and outwardly through passage 40 
when the dispenser is inverted. The reciprocable unit 
is retained in the depressed position by coacting threads 
formed on the sleeve 25 and the head 37. When the 
head is screwed down within the sleeve, downwardly 
tapering surfaces on the head and the sleeve, indicated 
at 62, are pressed together to prevent discharge of liquid 
from the container externally of the plunger 35. Thus 
the container is completely sealed and loss of liquid is 
prevented during handling and ‘shipping, this being of 
particular importance when toxic liquids such as insecti 
cides are used. 

Returning to FIGURES 3 and 4 of the drawing, which 
illustrate the method of interlocking the reciprocable 
and stationary units to prevent withdrawal of the former, 
it will be observed that FIGURE 3 shows these units 
assembled so as to position the piston 36 just below the 
upper end of barrel 12. A cylindrical tool 65, shown 
in dot-and-dash lines, which is separable on a plane pass 
ing through its axis, is assembled around the plunger 
35 and is then pressed downwardly against the upper 
end of barrel 12. The lower end of tool 65 is so shaped 
as to cause the material of the barrel to ?ow inwardly, 
thus providing an inwardly directed part 66 extending 
into close proximity with plunger 35. In the event the 
barrel is formed with slots 18, as in the preferred prac 
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tice of the invention, the part 65 will be discontinuous, 
but will form in effect an annular guide for the plunger, 
noting that the slots 18, as shown in FIGURE 6, are 
quite narrow in order to minimize leakage of liquid from 
the dispenser by accidental inversion when in use. In 
wardly directed part 66 also serves to prevent withdrawal 
of the reciprocable unit from the stationary unit, thus 
completing the assembly of the dispenser without the 
addition of the further parts commonly employed for 
the guiding and retention of the plunger in the barrel. 

It will be appreciated that the sequence of steps em 
ployed in swaging or deforming the stationary unit to 
provide the annular lip 39 and to form the inwardly 
directed part 66 as described is not critical and may be 
reversed if desired. These steps do not ordinarily re 
quire the heating of the parts to be deformed, but where 
the nature of the material is such that heat is needed, it 
may be supplied by heating the tools employed to exert 
pressure on the parts. 

In the event it is desired to provide a dispenser capable 
of discharging liquid in the form of a mist or spray rather 
than in a stream, appropriate modi?cation of the illus 
trated embodiment of the invention may be effected with 
out dif?culty in accordance with prior art teachings and 
practice. For instance, the head and spout illustrated 
herein may be replaced with a one-piece spray head ?tted 
on the upper end of the plunger and formed as described 
in my pending application, Serial No. 719,427, ?led March 
5, 1958, entitled “One Piece Aerosol Spray Head,” the 
only modi?cation required of the spray head therein dis 
closed being the formation of external threads thereon for 
engagement with the internal threads of the sleeve 25 as 
described herein. 
The application of the invention to the conventional 

container cap, formed for threaded engagement with a 
container neck, is not intended as a limitation of the prac 
tice of the invention. 
Having thus described the invention, What is claimed 

as new and desired to be secured by Letters Patent is: 
1. In a dispenser for discharging liquid from a con 

tainer, the combination with a cylindrical barrel for in 
sertion in a container, of a reciprocable unit compris 
ing a plunger, a piston ‘at the lower end of said plunger, 
slidably received in said cylindrical barrel, and a dis 
charge head at the upper end of the plunger, said plunger, 
piston, and head having communicating passages extending 
therethrough for the discharge of ?uid from said container 
on depression of said reciprocable unit, a coil spring act 
ing between said barrel and plunger to urge the latter up 
wardly, a valve element, said barrel being formed ad 
jacent its lower end to afford a seat for said valve ele 
ment to prevent discharge of liquid downwardly through 
the lower end of said barrel while permitting free ?ow 
of liquid upwardly into said barrel from said container, 
said spring being compressed between and in endwise 
abutment with said plunger and the lower end of the 
barrel ‘around said valve seat, and having a portion be 
tween its ends normally disengaged from said valve ele 
ment, but disposed for movement into direct engagement 
with said element in a direction to seat said element re 
sponsive to movement of the plunger to its fully de 
pressed position, and means operable to lock said head 
and plunger in fully depressed position. 

2. A dispenser as de?ned in claim 1 in which said por 
tion of the spring comprises ‘a convolution of reduced di 
ameter. 

3. A dispenser as de?ned in claim 1 in which said valve 
element is a ball and the lower end of said spring is 
formed of a series of convolutions of a diameter to 
de?ne a valve cage normally permitting free movement 
of said ball toward and away from its seat, said portion 
of the spring being located between its ends and normally 
spaced from the ball on the side thereof remote from the 
valve seat. 
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4. A dispenser as de?ned in claim 3 in which said 
reciprocable unit is disposed for reciprocation within 
a range normally located above its fully depressed condi 
tion, whereby said valve element is free to seat and unseat 
during said reciprocation. 
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