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@ A manually operated trigger type dispenser, method of assembling the same, and a spinner for use
in the dispenser.

@ A dispenser body (12) comprises an upper por- FI1G6.1
tion (14) and a lower portion (16) vertically extending
from the upper portion (14). A-piston (24) is substan-
tially L-shaped, comprising a horizontal nozzle (79)
fixed fo the upper body portion (14) and a piston
body (72) located at the lower body portion (16). A
cylinder (22) is coupled with a swingable trigger (26)
and located at the lower body portion (16); it can
reciprocate when the trigger (26) is squeezed and
released. An iniet conduit (60) is formed within the .
cylinder (22), whereas an outlet conduit (80) is pro- 22
vided within the piston (24). A slit (28) is cut in the 894 \
front section of the lower body portion (16). Thanks @ e
to this slit (28), the lower body portion (16) is resil- Y s
<iently fitted in a bottle cap (20) and, thus, connected % 430 -
thereto. The rear end of the trigger (26) and the b
nozzle (79) can pass through this slit (28). The !
GHpiston (24) is engaged with the cylinder (22), and
supports the cylinder (22) in its lower position.
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A manually operated trigger type dispenser, method of assembiing the same, and a spinner for use in
the dispenser

This invention relates to a manually operated
trigger type dispenser which is adapted to-be de-
tachably attached to a liquid container, comprises a
trigger and a cylinder having a pump chamber,
said trigger being squeezed to suck up the liquid
from the container into the pump chamber and to
pressurize the liquid, so as to dispense the liquid.
The invention aiso relates to a method of assem-
bling this manually operated trigger type dispenser,
and a spinner for use in the dispenser, which is
designed to swirl the liquid pressurized in the
pump chamber.

The conventional manually operated trigger
type dispenser comprises a dispenser body which
is adapted to be detachably attached to the neck of
a liquid container. The dispenser body is molded of
synthetic resin such as polyethylene, and includes
an upper portion and a lower portion. An actuating
lever, or a trigger, is swingably pivoted to the
upper portion of the dispenser body. The lower
portion of the dispenser body is cylindrical, and
adapted to be attached to the neck of the liquid
container, either directly or by a cap. The lower
portion extends from the upper portion, substan-
tially at right angles to the upper portion. A cylinder
defining a pump chamber is incorporated in the
dispenser body. An inlet conduit, which commu-
nicates with the pump chamber, is provided within
the dispenser body, and has an axis extending
vertically. An outlet conduit, which communicates
with pump chamber, is provided within the dis-
penser body.

More specifically, the inlet conduit is formed in
the lower poriion of the dispenser body and ex-
tends almost vertically, whereas the outlet conduit
is formed in the upper portion of the dispenser
body and extends almost horizontally. Hence, the
axes of the inlet and outlet conduits intersect with
each other, substantially at right angles.

The cylinder is integrally molded with the up-
per portion of the dispenser body, and is coaxial
with the outlet conduit. A piston is provided within
the cylinder and coupled to the trigger. This piston
reciprocates in a substantially horizontal direction
as the trigger is squeezed and released.

As is disclosed in, for example, U.S. Patent
3,840,157 (Hellenkamp) and U.S. Patent 4,227,650
(McKinney), another ftrigger type dispenser is
known which comprises an upper dispenser body
portion having a substantially horizontal, cylindrical
portion having an outlet conduit, a cylinder integ-
rally molded with the upper dispenser body portion
and extending vertically therefrom, and a piston
provided within the cylinder and being able to
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move up and down. In this dispenser, an iniet
conduit is formed within the piston, not in the lower
dispenser body portion. Nonetheless, the axis of
the cylinder, which is integrally molded with the
upper dispenser body portion, intersects at right
angles with the axis of the outlet conduit.

As is disclosed in, for example, U.S. Patant
4,371,097 (O'Neil), still another trigger type dis-
penser is known in which the piston is incorporated
in the dispenser body and the cylinder vertically
reciprocates along the piston. In this dispenser, the
outlet conduit is formed in the upper portion of the
dispenser body, whereas the inlet conduit is
formed in the lower portion of the dispenser body.
A cylindrical portion, whose axis extends at right
angles to the axis of the outlet conduit, extends
vertically from the upper dispenser body portion.

The cylinder, the piston, the trigger, the cap.
and the like -- all being main components of any
conventicnal dispenser described above -- are
made of synthetic resin by injection molding, like
the dispenser body.

The molding of the dispenser body of any prior
art trigger type dispenser described above is ac-
companied by the following problems.

Were the dispenser body a single cylindrical
component, it could be easily moided, merely by
moving a movable mold with respect to a station-
ary mold. Actually, however, the dispenser body is
a combination of two cylindrical components, ex-
tending at right angles to each other, i.e., the upper
and lower cylindrical body portions, the upper body
portions, the upper body portion and the cylinder,
or the upper body portion and the cylindrical por-
tion. Therefore, during the moiding process, cores
must be moved vertically in the plane perpendicu-
lar to the direction in which the movable mold is
moved. In other words, the cores must be moved
in the direction of arrow Y shown in Fig. 18, or in
the direction opposite to arrow Y. Consequently,
cavities 202, each for moiding a dispenser body,
cannot be arranged in more than two rows, spaced
apart in the direction of arrow Y, in stationary mold
204, as is shown Fig.19. No cavities can be formed
in that portion of mold 204 which lies between
those fwo portions in which the two rows of cavities
202 are made. The number of dispenser bodies,
which can be molided in each injection cycle, is
inevitably limited.

The dispenser body is more complex in struc-
ture than the other components of the dispenser,
such as the piston and the trigger. Molten plastic
material is injected into cavities 202 under a high
pressure. Nevertheless, the pastic material cannot
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fill up cavities 202 quickly, because of the complex
shape of cavities 202, which increases the injection
time. In addition, some time is required o move
the cores. As a consequencs, the injection cycle is
proionged, making it difficult to mass-produce the
dispenser body. Furthermore since the cavities 202
have a complex shape, the movable and stationary
molds cannot be manufactured at low cost.

In order to manufacture a trigger type dis-
penser at low cost, it is necessary not only to
produce a simple dispenser body in large quan-
titites, but also to put the dispenser body together
with the other components within a short time. The
components of the conventional dispenser, such as
the trigger, the piston, the cylinder, and the cap,
cannot be easily fitted into or coupled with, the
dispenser body. Thus the prior art dispenser can-
not be assembled within a sufficiently short time.

Most trigger type dispensers has a return
spring which is interposed between the piston and
the cylinder. Hence, the piston (or the aylinder, in
the dispenser disclosed in U.S. Patent 4,371,097),
which is movable, is pushed outward by the return
spring, and is separated from the cylinder in some
cases. None of the conventional trigger type dis-
pensers have a unit comprising a piston, a cylinder
and a return spring - all put together, not sepa-
rated from one another. As a consequence, the
prior art dispensers must be assembled in the
same factory, from the first step to the last step. In
other words, they cannot be manufactured”in a
knock-down scheme.

Any type of a trigger type dispenser has a
nozzle cap attached to the distal end of the nozzle,
and a spinner interposed between the nozzle, and
the nozzle cap. The spinner used in the conven-
tional dispensers is a bottomed cylinder made of
synthetic resin. A recess is cut in the center of the
distal-end surface of the spinner. A paitr of grooves
are cut in the distal-end surface, and extend tan-
gent to the recess. Two through holes are cut in
the bottom of the spinner and extend in parallel to
the axis of the spinner. These through holes con-
nect the grooves to the fluid passage of the nozzle.
An orifice is made in the center of the nozzle cap,
and is coaxial with the recess of the spinner.

When the trigger is squeezed, the liquid pres-
surized within the cylinder flows into the recess of
the spinner through the liquid passage, the through
holes, and the grooves. Since the grooves extend
tangent to the recess, the liquid swirls as it flows
from the grooves into the recess, and is collected
at the center of the recess, and is dispensed
through the orifice of the nozzle cap.

A trigger type dispenser is known, wherein an
annular space is provided between the spinner and
the inner periphery of the nozzle, instead of for-
ming two through holes in the spinner. This annular

15

20

25

30

35

40

45

50

55

-space functions as a liquid passage, through which

the pressurized liquid flows from the nozzle into the
tangential grooves of the spinner.

As has been pointed out, the spinner for use in
the prior art trigger type dispensers has a recess
extending in the axial dirsction of the spinner, and
two grooves extending tangent to the recess, said
recess and said grooves all being cut in the distal-
end surface of the spinner. The mold for forming
this spinner is equally complicated in structure and
cannot be manufactured at low cost. Moreover,
during the molding process, the molten material
cannot fill up the complex cavity of the mold within
a short period of time, making it impossible to
manufacture the spinner in large quantities or at
low cost.

Another problem is inherent in the conventional
trigger type dispensers. The liquid passage of the
nozzle is always connected to the orifice commu-
nicating with the atmosphers, by the tangential
grooves and the recess of the spinner. Therefore,
when the trigger is squeezed by mistake, the liquid
is likely to leak through the passage of the nozzle
and the orifice of the nozzle cap. Even if the trigger
has been locked, the liquid passage of the nozzle
remains open to the atmosphere, and the liquid
remaining in the spinner and the nozzle, will un-
avoidably leak from the nozzle.

Accordingly it is a primary object of the
present invention to provide a mannuaily operated
trigger type dispenser which comprises a dispens-
er body able to be manufactured in large quan-
tities, and which can therefore be manufactured in
a knock-down scheme. )

It is another object of this invention to provide
a method of assembling a manually operated trig-
ger type dispenser in a knock-down scheme.

It is a further object of the invention to provide
a spinner for use in a dispenser, which can be
readily molded and the use of which does not
render the dispenser complicated in structure.

It is still further object of the present invention
to provide a dispenser which is simple in structure
and yet can completely prevent a leakage of liquid
when not used.

it is still another object of this invention to
provide a mechanism of use in a dispenser, which
is adapted to switch a liquid swirl pattern to another
by moving the nozzle cap of the dispenser in th-
axial direction of the cap, and to lock the nozzle
cap at an appropriate off-position while the dis-
penser is not used.

To achieve the primary object of the invention,
neither an inlet conduit nor an outlet conduit is
formed in the dispenser body, and a piston and a
cylinder are not integrally molded with the dis-
penser body.

The dispenser body comprises an upper por-
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tion and a lower portion vertically extending from
the upper portion. The piston is substantially L-
shaped, comprising a horizontal nozzle fixed to the
upper portion of the dispenser body, and a piston
body located at the lower portion of the dispenser
body. The cylinder is coupled with a swingable
trigger and located at the lower portion of the
dispenser body; it can reciprocate when the trigger
is squeezed and released. The inlet conduit is
formed within the cylinder, whereas the outlet con-
duit is provided within the piston. A slit is cut in the
front section of the lower body portion. Thanks to
this slit, the lower portion of the dispenser body is
resiliently fitted in a bottle cap and, thus, con-
nected thereto. The rear end of the trigger and the
nozzle of the piston can pass through this siit. The
piston is engaged with the cylinder, and supports
the cylinder in its lower position. i.e., the non-
operation position of the cylinder.

Other objects, advantages and novel features
of the invention will become more apparent from
the following detailed description of the invention
when taken in conjunction with the accompanying
drawings.

Fig. 1 is a longitudinal sectional view sche-
matically showing a manually operated trigger type
dispenser according to the present invention;

Fig. 2 is a perspective view of the dispenser
body of the trigger type dispenser shown in Fig. 1;

Fig. 3 is a perspective view of the dispenser
body and a bottle cap in which the lower end of the
dispenser body is fitted, said bottle cap being
partly cut away;

Fig. 4 is a longitudinal sectional view of the
dispenser body;

Fig. 5 is a longitudinal sectional view of the
cylinder of the dispenser shown in Fig.1;

Figs. 6 and 7 are side view and back view,
show ing the trigger of the dispenser illustrated in
Fig. 1;

Figs. 8, 9 and 10 are side view, plan view,
and front view, showing the nozzle of the piston
used in the trigger type dispenser shown in Fig. 1.

Fig. 11 is a sectional view of the- piston,
taken along line XI-Xl in Fig. 8;

Fig. 12 is a cross-sectional view of the dis-
penser body, taken along line XMi-Xil in Fig. 1;

Fig. 13 is a longitudinal sectional view show-
ing the mechanism used in the dispenser of Fig. 1;
for switching the liquid-flow pattern to another, said
mechanism being set in its off-position;

Figs. 14 and 15 are back view and front view
showing the spinner incorporated in the trigger
type dispenser illustrated in fig. 1;

Fig. 16 is a perspective view of the spinner;

Fig. 17 is an exploded view of the inner
element assembly of the dispenser shown in Fig. 1;
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Fig. 18 is an expioded view of the trigger
type dispenser;

Fig. 19 is a plan view schematically showing
a stationary mold used for molding dispenser bod-
ies;

Fig. 20 is a longitudinal sectional view show-
ing the mechanism of Fig. 13, which is located at a
liquid-spraying position;

Fig. 21 is a longitudinal sectional view show-
ing the mechanism of Fig. 13, which is located at a
liquid-jetting position;

Fig. 22 is a perspective view of a modified
nozzle which can be used in the dispenser shown
in Fig. 1;

Fig. 23 is a perspective view of a modified
nozzie cap which can be used in the dispenser
illustrated in Fig. 1;

Fig. 24 is a longitudinal sectional view show-
ing a nozzle cap designed for foaming a liquid;

Fig. 25 is a cross-sectional view of the noz-
zle cap, taken aiong line A-A in Fig. 24;

Fig. 1 shows a manually operated trigger type
dispenser 10 according to this invention. As is
shown in this figure, the dispenser 10 comprises a
dispenser body 12 made of synthetic resin, such
as polyethylene, by means of injection moiding.
The dispenser body 12 includes an upper body
portion 14 and a lower body portion 16. The lower
body portion 16 extends from the upper body
portion 14 in a substantiaily vertical direction. The
lower end of this body portion 16 is adapted to be
detachably connected to the neck 19 of a container
18 containing the liquid to be dispensed, by means
of a bottle cap 20.

The dispenser 10 further comprises a cyiinder
22, a piston 24, and a trigger 26. Like the dis-
penser body 10, the cylinder, the piston, and the
trigger are made of synthetic resin by means of
injection molding.

As can be evident from Fig. 2, the upper body
portion 14 comprises a top portion 14a and a pair
of side walls 14b. The side wails 14b are integrally
molded with the top portion 14a and extend down-
ward from the lateral edges of top portion 14a. As
will be described later, the piston 24 is arranged in
the gap between these side walls 14b, and the
trigger 26 is swingably pivoted to the piston 24, not
o the dispenser body 12. As is shown in Fig 2, the
lower body portion 16 has a slit 28 in the front. The
lower end of the body portion 16 is therefore resil-
iently bendable. An engagement means 32, which
is adapted to fit the lower end of the body portion
16 into the proximal end 30 of a bottomed bottle
cap, is formed on the lower body portion 16, as is
illustrated in Fig. 3.

As is shown in Fig. 2 through Fig.4, the en-
gagement means 32 -is formed of a first engage-
ment member 34 and a second engagement mem-
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ber 36. The first engagement member 34 is a rib
formed on the rear side of the lower body portion
16 and extends parallel to the axis of the lower
body portion 16. The second engagement member
36 is a flange protruding from the lower end of the
body portion 16; it is positioned below the first
engagement member 34 such that the proximal
end 30 of the bottle cap 20 is clamped between
the engagement members 34 and 36. The second
engagement member 36 has a lower surface 38
which is inclined, and an.upper surface 39 which is
horizontal and parallel to the lower surface of the
proximal end 30 of the bottle cap. That portion of
the second engagement member 36 which is right
below the first engagement members 34 has a
large notch, whereby the engagement means 32
can easily be moided. Needless to say, the en-
gagement members 34 and 36 can have shapes
other than those shown in Figs. 2 and 3.

The bottle cap 20 has an internally threaded
portion. The neck 19 of the container 18 has an
externally threaded portion. The threaded portion of
the bottle cap 20 can be put in screw engagement
with the threaded portion of the neck 19 so that the
bottle cap 20 may be detachably connected to the
neck 19 of the container 18. As is shown in Fig. 1,
a sealing collar 42 is provided within the bottle cap
20. An annular groove is cut in the top of the
sealing collar 42, thus defining an inner ring 42a
and an outer ring 42b which are concentric. Once
the lower body portion 16 has been attached to the
neck 19 of the container 18 by means of the bottle
cap 20, the lower end of the lower body portion 16
is fitted in the annular groove of the sealing collar
42, that is, in the gap between the rings 42a and
42b of the collar 42. The upper end of the sealing
collar 42 is clamped between the lower end of the
lower body portion 16 and the upper end of the
neck 19, whereby the lower body portion 16 is
coupled to the container 18 in watertight fashion. A
depression 43 is cut in the inner periphery of the
jower end of the lower body portion 16, and a
projection 44 is fitted in the depression 43, the
sealing collar 42 remains coupled to the lower
body portion 16 even before the bottle cap 20 is
put into screw engagement with the neck 19 of the
container 18. The depression 43 can be cut in the
outer periphery of the inner ring 42a, in which case
the projection 44 must be formed on the inner
periphery of the lower end of the lower body por-
tion 186. '

It will now be explained how the bottle cap 20
and the sealing collar 42 are incorporated into the
lower body portion 16 of the dispenser body 12.

First, the bottle cap 20 is pressed onto the
lower body portion 16. Then, the proximal end 30
of the bottle cap 20 is guided by the lower surface
38 of the second engagement member 36, while
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slightly collapsing the lower end of the lower body
portion 18, and slips into the gap between the first
engagement member 34 and the second engage-
ment member 36. As soon as the.proximal end 30
slips into the gap between the members 34 and 36,
the lower end of the lower body portion 16 restores
its original shape. The first engagement member
34 prevents the proximal end 30 from moving
further upward. The upper surface 39 of the second
engagement member 36 prevents the proximal end
30 from moving downward. Since the upper sur-
face 39 is parallel to the lower surfacs of the
proximal end 30, the bottle cap 20 is reliably pre-
vented from falling from the lower body portion 16.
The upper surface 39 of the second engagement
member 36, therefore, funclions as a stopper.
Thus, the bottle cap 20 is attached {o the lower
body portion 186.

Thereafter, the sealing collar 42 is pushed with-
in the bottle cap 20, and forced into the lower body
portion 16 of the dispenser body 12. The projection
44 of the sealing collar 42 slips into the depression
43 of the lower body portion 16. Thus, the sealing
collar 42 is attached to the lower body portion 16
of the dispenser body 12.

Both the bottle cap 20 and the sealing collar 42
are connected to the dispenser body 12 before the
bottle cap 20 is put into screw engagement with
the neck 19 of the container 18. As will be later
described, the bottle cap 20 and the sealing collar
42 are attached to the dispenser body 12, together
with the piston 24, the trigger 26, and the cylinder
22.

As is shown in Fig. 1, and as is shown in Fig. 5
in greater detail, the cylinder 22 comprises a large-
diameter section defining a pump chamber 58, and
a small-diameter portion 58 molded integrally with
the large-diameter section and extending downwar-
dly therefrom. An inlet conduit 60 is formed in the
small-diameter section 5B. A valve seat 62 is
formed in the small-diameter section 48, and a
primary valve 64, which is a steel ball, is placed on
the valve seal 62. A suction tube 66 has its upper
end fitted in the small-diameter section 58 of the
cylinder 22, and extends vertically within container
18. The suction tube 66 can be formed integrally
with cylinder 22. As is illustrated in Fig. 5, a valve
holder 67 is provided within the small-diameter
section 58, and prevents the primary vaive 84 from
moving into the pump chamber 56.

As can be understood from Figs. 1,6 and 7, a
pair of engagement members 68 proirude from the
back of the trigger 26, so as to abut on the stepped
portion 70 of the cylinder 22. Therefore, when the
trigger 26 is squeezed and swung in the direction
of the arrow, as is shown in Fig. 1, the cylinder 22
is moved upward from its non-operation position
(i.e., its initial position), along the piston 24. When
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the trigger 26 is released, it returns to its initial
position due to the force of a return spring (later
described). The sealing collar 42 has a slender
cylindrical portion 71 loosely fitted in the smalil-
diameter section 58 of the cylinder 22. The cyl-
inder 22 is guided by this cylindrical portion 71,
and reciprocated. As is shown in Fig. 7, a pair of
pins 69 project from the opposing inner surfaces of
the trigger 26. These pins 69 are loosely fitted in
holes 100 cut in a pair of brackets 89 which will
later described, whereby the trigger 26 is swing-
able with respect to the piston 24.

As is illustrated in Fig. 1, the cylinder 22 has
an open upper end. The body of the piston 24, i.e.,
piston body 72, has its lower end inserted in the
cylinder 22. A flared seal 74 is integrally molded
with the lower end of the piston body 72. The
flared seal 74 is in sliding contact with the inner
periphery of the cylinder 22, and thus guides the
cylinder 22 upward and downward. The return
spring 76, for example, a compression coil spring,
is inserted in the cylinder 22, with its upper end
abutting on the stepped portion 77 of the piston
body 72.

An annular engagement member 78, which has
a hook-shaped cross section, is integrally formed
with the upper end of the cylinder 22, and slightly
extends outwardly, As will be described later, the
annular engagement member 78 engages with a
hook-shaped support member integrally formed
with the piston 24. Therefore, the cylinder 22 is
supported by the piston 24 and located in its initial
position.

As is shown in Fig. 1, and as is more specifi-
cally shown in Figs. 8 and 11, the piston 24 is
substantially L-shaped and composed of the piston
body 72 extending vertically, and a nozzle 79 ex-
tending horizontally. The piston body 72 guides the
cylinder 22 as the cylinder 22 moves up and down.
A nozzle cap 110 is attached to the distal end of
the nozzie 79. An outlet conduit 80 is formed in the
nozzle 79 and communicates with the orifice of the
nozzle cap 110. A connection conduit 82 is formed
in the piston body 72, and connects the outlet
conduit 80 to the pump chamber 56.

As is evident from Fig. 1, the piston body 72
and the nozzle 79 have been separately molded.
The piston body 72 is fitted in connection cylinder
84 integrally molded with the rear end of the nozzle
79, thereby forming the piston 24. A valve seat 86
is integrally molded with the upper end of the
piston body 72. A secondary valve 88, which is a
steel ball, is mounted on the valve seat 86, that is,
on the upper end of the piston body 72, thus
blocking the communication between the outlet
conduit 80 and the connection conduit 82. The
piston body 72 and the nozzle 79 can be integrally
molded, and the secondary valve 88 can be incor-
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porated in the nozzle 79.

Engagement cylinder 90 extends upward from
the upper edge of the nozzle 79. This cylinder 80
is coaxial with the connecting cylinder 84. A sup-
port cylinder 92 extends downward from the rear
end of the nozzle 79, coaxiaily with the piston body
72. As is clearly shown in Fig. 8, the left half (i.e.,
the front section) of the support cylinder 92 is cut
away. As is shown in Figs. 1 and 10, a hook-
shaped engagement member 94 is formed integ-
rally with the lower end of the support cylinder 92.
This member 94 is arcuate, and its hook portion
protrudes from the inner periphery of the cylinder
92 and consists of two portions spaced apart from
each other. Since the hook portion of the engage-
ment member 94 is composed of two portions, the
nozzie 79 can be easily molded. merely by insert-
ing cores through a holes 96 made in the upper
end of the support cylinder 92. For the same
reason, the hook portion of the engagement mem-
ber 94 is rendered elastic enough to engage with
the annular engagement member 78 of the cylinder
22,

As is shown in Figs. 8 and 9, a pair of plates
98 are integrally formed with a hinge 99 which is
the middie portion of nozzle 79. A pair of hooks 97,
which can engage with the proximal end 30 of the
bottle cap 20, are formed integrally with the lower
ends of the hinged plates 98. A hole 100 is made
in each lower end portion-of the plate 98. Around
the axis of this hole 100, the trigger 26 is swung.
Two guide recesses 101 are cut in those portions
of the plates 98 which are located below the hole
100. .
The trigger 26 is pushed up into the lower end
of the nozzle 79, with the pins 69 axially aligned
with the holes 100 of the piates 98. The pins 69 are
guided upward by the guide recesses 101, and
eventually fitted into the holes 100. As a result, the
trigger 26 is pivotaily attached to the nozzle 79.
Once the pins 69 have been fitted into the holes
100, the trigger 26 cannot be detached easily from
the nozzle 79. As can be understood from Fig. 7,
the rear ends of the two parallel walls forming the
trigger 26 are connected such that the trigger 26 is
prevented from falling off the nozzle 79

in this embediment, the pins 69 protrude from
the inner surfaces of the parallel walls of the trigger
26, and the holes 100 are made in the plates 98 of
the nozzle 79. Alternatively, the pins 69 can be
formed on the inner surfaces of the piates 98, and
the holes 100 can be cut in the parallel walls of the
trigger 26.

Both plates 98 can be rotated, with the hinge
99 acting as a fulcrum. More specifically, the piston
24 molded, with the plates 98 extending horizon-
tally as is indicated by the one-dot chain lines in
Fig. 11. These plates 98 are rotated downwardly
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until they are positioned vertically and parallel to
each other. The plates 98 must be spaced apart for
such a distance that the pins 69 of the trigger 26
are reliably fitted into the holes 100. To set the
plates 98 apart for this distance, an engagement
cylinder 102 protrudes from the inner surface of
one of the plates 98, and an engagement projection
103 protrudes from the inner surface of the other
plate 98 and is fitted in the engagement cylinder
102. Therefore, the trigger 26 is pivotally attached
to the piston 24 reliably. A projection 104 protrudes
inwardly from the lower end of the right plate 98 as
is shown in Fig. 11. Due to this projection 104,
neither plate 98 is bent inwardly when the pins 69
of the trigger 26 are fitted into the holes 100 of the
plates 98. Hence, the pins 69 are prevented from
slipping out of the holes 100, ensuring the pivotal
attaching of the trigger 26 to the piston 24.

As has been described, the nozzle 79 of the
piston 24 is moided, with both plates 98 extending
horizontally. Therefore, it suffices to cut two shal-
low cavities in the mold for forming the nozzle 79,
both being located near the parting line of the
mold. Were the nozzle 79 molded, with the plates
79 extending vertically, two deep cavities for for-
ming the plates 98 should be made in the mold,
and the mold should be very complex in structure.
In the present embodiment, since the cavities for
forming the plates 98 are shallow, the mold for
forming the nozzle 79 is simple in structure and,
hence, can be manufactured at low cost. Since the
mold is simply structured, the nozzle 79 can be
molded easily.

The pair of plates 98 can be spaced apart from
each other for the specific distance, in any other
way than has been described above.

As is illustrated in Figs. 8 and 9, a pair of
engagement projections 105 exiend horizontally
from the upper edge of the nozzle 79. As is shown
in Figs. 4 and 12, a pair of engagement recesses
14¢ are made in the inner surfaces of the front-end
portions of the opposing side walls forming the
dispenser body 12. The engagement projections
105 can be fitted into these engagement recesses
14c¢. Further, as is shown in Fig. 1, an engage ment
cylinder 106 protrudes downwardly from the upper
edge 14a of the dispenser body 12. This cylinder
106 can be fitted into the engagement cylinder 90
of the nozzle 79. When the nozzle 79 is pushed up
into the dispenser body 12, with engagement cyl-
inder 106 axially aligned with the engagement cyl-
inder 90 of the body 12, the cylinder 106 is fitted
into the cylinder 90, and the engagement projec-
tions 105 are fitted into the engagement recesses
14c, respectively. Thus, the nozzle 79 is attached
to the dispenser body 12, being supported at two
points, i.e., its front-end portion and its rear-end
portion, as is illustrated in Fig. 1. No play is al-
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lowed between the dispenser body 12 and the
nozzle 79.

As is shown Figs. 1 and 13, the distal end
portion 108 of the nozzle 79 is externally threaded.
A nozzle cap 110, which is a bottomed hollow
cylinder, is mounted on the externally thread por-
tion 108, in screw engagement therewith. A spinner
112 for swirling the pressurized liquid flowing
through the outlet conduit 90 is provided within the
nozzle 79, being interposed between the nozzle
cap 110 and the distal end of the nozzle 79, As is
shown in Fig. 13, an orifice 113 is cut in the center
of the bottom of the nozzle cap 110. The nozzle
cap 110 can be rotated in either direction. When
the cap 110 is rotated in one direction, it moves
forward with respect to the nozzle 79. When the
cap 110 is rotated in the opposite direction, it
moves backward with respect to the nozzle 79.
Hence, the gap between the bottom of the nozzle
cap 110 and the distal end of the spinner 12 can
be adjusted by rotating the nozzie cap 110, where-
by the pressurized liquid can be ejected from the
orifice 113, in the form of either a spray stream or
a jet stream.

As is evident from Fig. 13, the spinner 112,
which is interposed between the nozzle 79 and the
nozzle cap 110, is made of a synthetic resin. As
Figs. 13 and 14 clearly show, a pair of liquid
passages 114 (blind holes) are cut in the rear
surface of the bottom of the spinner 112. These
passages 114 extend parallel to the axis of the
spinner 112 and set apart by 180" in the circum-
ferential direction of the spinner 112. The liguid
passages 114 have a circular section. Nonetheless,
one or, three or more liquid passages having any
other cross section can be cut in the spinner 112,
and can be differently spaced apart in the circum-
ferential direction of the spinner 112. As is shown
in Figs. 15 and 16, a circular recess 118 is made in
the center of the distai surface of the spinner 112,
This recess 118 communicates with, and is coaxial
with, the orifice 113. The circular recess 118 com-
municates with the liquid passages 114, at its cir-
cumference. A flared seal 120 extends from the
distal end of the spinner 112 and slidably contacts
the inner periphery of the nozzle cap 110, whereby
the cap 110 and the spinner 112 are coupled in
liquid-tight fashion. A circular recess 121 is out in
the rear surface of the bottom of the _ginner 112,
for compensating for the shrinkage of the synthetic
resin which occurs as the moided spinner 112 is
cooled, thereby to prevent the spinner 112 from
being deformed during the injection molding.

The liquid passage 114 (i.e., the blind holes)
and both circular recesses 118 and 121 -~ all cut in
the spinner 112 -- extend along the axis of the
spinner 112. In other words, the spinner 112 has no
holes or recesses which extend in the radial direc-
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tion. lts structure is simple. The mold for forming
the spinner 112 is, therefore, equally simple and
can be manufactured at low cost. Hence, the spin-
ner 112 can be molded at high speed, and thus in
great quantities at low cost.

As can be understood from Fig. 13, the nozzle
cap 110 is composed of three coaxially cylinders,
i.e.. an inner cylinder 122, an intermediate cylinder
124 surround ing the inner cylinder 122, and an
outer cylinder surrounding the intermediate cyl-
inder 124. The inner cylinder 122 defines the ori-

fice 113. The intermediate cylinder 124 extends -

rearwardly from the inner surface of the distal end
of the nozzle cap 110. It is the inner periphery of
the intermediate cylinder 124 that the flared seal
120 of the spinner 112 slidably contacts.

In order to prevent liquid-locking from occur-
ring within the container 18, a venting means must
be provided. Therefore, as is shown in Fig. 1, the
stepped portion 130 of the sealing coilar 42, and
the stepped portion 132 of the small-diameter sec-
tion 58 of the cylinder 22 are chamfered such that
these chamfered portions 130 and 132 constitute a
venting means. The venting means secure airtight
connection between the cylinder 22 and the con-
tainer 18, in spite of its simple structure. When
trigger 26 is squeezed, and the cylinder 22 is
moved upward from its initiai position, the stepped
portion 132 moves away from the stepped portion
130 of the sealing collar 42. As a result, a gap is
formed between the small-diameter section 58 and
the cylindrical portion 71 of the sealing collar 42.
Then, the interior of the container 18 communi-
cates with the atmosphere via this gap, whereby air
flows into the container 18 through the gap, there-
by preventing liquid-locking within the container 18.

Trigger type dispenser 10, which has been
described above, can be assembled easily, in a
few steps. as will be explained below.

First, the inner elements, which will be incor-
porated into dispenser body 12, i.e., the piston 24,
the trigger 26, the cylinder 22, and the like, are
combined into one unit. More precisely. as is
shown in Fig. 17, the cylinder 22, the primary valve
64, the return spring 76, the piston body 72, the
secondary valve 88, are sequentially aligned along
the vertical axis 134 of the piston 24. The cylinder
22, now containing the elements 64, 76, 72, and
88, is pushed onto the piston 24, whereby the
primary valve 64, the return spring 76, the piston
body 72, and the secondary valve 88 are simulta-
neously incorporated into the piston 24. That is, the
secondary valve 88 is mounted on the upper end
of the cylinder body 72; the primary valve 64, the
return spring 78, and the piston body 72 are then
contained in the cylinder 22; finally, the cylinder 22
is pushed onto the nozzle 79. As the cylinder 22 is
gradually inserted into the piston 24, the hook-
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shaped engagement member 94 pushed by the
annular engagement member 78 of the cylinder 22
and is thus bent outward in the radiai direction of
the support cylinder 82. As soon as the annuiar
engagement member 78 moves above the hook-
shaped engagement member 94, the member 94
bends by itself to return to its initial position, due to
its elasticity, and thus engages with the member 78
of the cylinder 22. As has been described, almost
front haif of the support cylinder 92 has been cut
away, the hook-shaped engagement member 94 is
sufficiently elastic, so that the annular engagement
member 78 can easily engages with the member
94 even when the cylinder 22 is pushed up with a
small force. Once the engagement members 78
and 94 have engaged with sach other, the cylinder
22 is supported by the piston 24, and remains at
its initial position against the force of the return
spring 76. The engagement members 78 and 94
have a cross section shaped like a hook. However,
their cross sections can be differently shaped, pro-
vided these members 78 and 95 firmly engage with
each other, thus supporting the cylinder 22 in the
initial position.

The pins 69 of the frigger 26 are aligned axially
with the holes 100 of plates 98, and then the
trigger 26 is pushed into the piston 24 until the
pins 69 are fitted into the holes 100. After the pins
69 have been fitted into the holes 100, the trigger
26 is swingably supported by the piston 24.

Thereafter, as is shown in Fig. 17, the spinner
112 and nozzle cap 110 are aligned along the
horizontal axis 136 of the piston 24. The nozzle cap
110 is mounted on the nozzle 79 and rotated, so as
to come into screw engagement with the externally
threaded portion 108 of the nozzle 79. As a result,
the nozzie cap 110 is mounted on the distal end of
the nozzle 79, and the spinner 112 is incorporated
into the nozzle 79.

The cylinder 22, the elements 64, 78, 72 and
88, the trigger 28, the nozzle cap 110, the spinner
112 need not be attached to. and incorporated into,
the piston 24 in the specific order described above.
Needless to say, they can be attached to, or in-
serted into, the piston 24 in a different order.

For simplicity of explanation, the unit com-
prised of the piston 24, the cylinder 22, the ele-
ments 64, 78, 72 and 88, the trigger 26, the nozzle
cap 110, and the spinner 112 will be hereinafter
called "inner-element assembly 138."

After the inner-element assembly 138 has been
formed, as has been explained above, the assem-
bly 138, the bottle cap 20, and the sealing collar 42
are aligned coaxially with the lower portion 16 of
the dispenser body 12, as is illustrated in Fig. 18.
Then, the sealing collar 42, which is located lower-
most, is pushed upward until the engagement
means 32 of the lower body portion 16 engages
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with the upper end of the sealing collar 42, thereby
attaching the boitle cap 20 to the lower body
portion 18 and, simultaneously, incorporating the
inner-element assembly 138 into the lower body
portion 16. At the same time, the projection 44 of
the sealing collar 42 is forced into the depression
. 43 of the lower end of the body portion 18, and the
sealing collar 42 is, therefore, connected to the
lower body portion 16, As a result, the dispenser
10 is assembled. Of course, instead of pushing the
sealing collar 42 upward to the lower body portion
16, the lower body portion 16 can be pushed
downward onto the upper end of the bottle cap 20
and the sealing collar 42, with the inner-element
assembly 138 partly incorporated in the lower body
portion 186.

According to the present invention, as has
been described, the cylinder 22 and the piston 24
are not molded integrally with the dispenser body
12, and the inlet conduit 60 and the outlet conduit
80 are formed in the cylinder 22 and the piston 24,
respectively. In other words, the dispenser body 12
has neither the inlet conduit 60 nor the outlet
conduit 80; it has the lower body portion 18 which
extends vertically downward. Hence, the dispenser
body 12 is simple in structure, and the cavity of the
mold for forming the dispenser body 12 is equally
simple in shape. The cycle of the injection molding
of the body 12 can therefore be short.

Further, as has-been déscribed, the outlet con-
duit 80, which extends at right angles to the axis of
the lower body portion 18, is not formed in the
dispenser body 12. For this reason, the dispenser
body 12 can be injection-molded, only by moving
the movable half of the mold, without the necessity
of using cores designed for forming the outlet
conduit 80. Three or more rows of cavities can,
therefore, be cut in the stationary half of the mold,
in contrast to the stationary mold 204 for forming
the body of the known trigger type dispenser,
which has only two rows of cavities 202, spaced
apart in the direction of arrow Y, as is illustrated in
Fig. 19. Hence, according to the present invention,
more dispenser bodies 12 can be molded in each
injection cycle. In Fig. 19, the rectangles drawn in
one-dot chain lines represent additional cavities
202 formed in the stationary mold 204 for forming
the dispenser bodies 12.

Since the dispenser body 12 is simple in struc-
ture, it can be molded within a short injection cycle,
and many dispenser bodies can be molded in each
injection cycle. Hence, the dispenser body 12 can
be manufactured in great quantities. Moreover, the
cavities of the mold for forming the dispenser body
12 have a simple shape, the mold can be made at
low cost.

As has been described above, the piston 24
can be moided, with the plates 98 extending hori-
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zontally as is indicated by the one-dot chain lines
in Fig. 11. Therefore, it suffices to cut two shallow
cavities in the mold for forming the nozzle 79, both
being located near the parting line of the mold. The
piston 24 can be easily molded and, thus, in great
quantities. Since the mold for forming the piston 24
has a simple structure, it can be manufactured at
low cost.

In the embodiment described above, the piston
24 is incorporated in the dispenser body 12,
whereas the cylinder 22 is moved upward when the
trigger 26 is squeezed, and is moved downward
when the trigger 26 is released. As an alternative,
the cylinder 22 can be fixed within the dispenser
body 12, and the piston 24 can be moved up and
down when the frigger 26 is squeezed and re-
leased. This is because the cylinder 22 having the
inlet conduit 60, and the piston 24 having the outlet
conduit 80 are molded separatedly from the dis-
penser body 12, thereby making it possible to
mold the body 12 in great quantities. o

As has been described above, the piston 24,
the cylinder 22, and the trigger 26 are aligned
coaxially, and the cylinder 22 and the trigger 26
are attached to the piston 24, thereby easily for-
ming the inner-element assembly 138. The inner-
element assembly 138 cannot be disintegrated
easily. The dispenser 10 can be completed, by
merely pushing the bottle cap 20, the sealing collar
42, and the assembly 138 onto the dispenser body
12, while keeping them in axial alignment with the
dispenser body 12.

As has aiso been explained already, the dis-
penser body 12 can be molded in large quantities,
regardiess of whether the cylinder 22 or the piston
24 is movable. However, since the movable ele-
ment must be held in the initial position while the
dispenser 10 is being assembled, it is desirable
that the cylinder 22 be movable as in the above
embodiment.

The inner-element assembly 138 can be as-
sembled easily and quickly, only if the cylinder 22,
the piston 24, and the trigger 26 have been aligned
coaxially with one another. Once the assembly 138
has been thus formed, the dispenser 10 can be
assembled, merely by aligning the dispenser body
12, the assembly 138, the bottle cap 20, and the
sealing collar 42 coaxially with one another, and
then couple them together. Obvi=usly, the dispens-
er 10 can be assembled easily and quickly.

Once the inner-element assembly 138 has
been assembled, the cylinder 22 remains firmly
attached to the piston 24 since the annular engage-
ment member 78 of the cylinder 22 engages with
the hook-shaped engagement member 94 of the
piston 24. Thus, the assembly 138 can hardly be
disintegrated while it is being stored or transported.

As can be understood from Fig. 1, the bottle
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cap 20 and the sealing collar 42 have relatively
simple structures. They can be easily be made by
injection molding, like the dispenser body 12. Be-
sides, as has been explained, the dispenser body
12, the bottle cap 20, the sealing collar 42, and the
inner-element assembly 138 can be coupled to-
gether, thus assembling the dispenser 10, by either
pushing down the body 12 or pulling up the sealing
collar 42. In shori, it is not technically difficult to
injection-molding the components of the dispenser
10, or o connecting these components, thereby to
manufacture the dispenser 10. In view of this fact,
the trigger type dispenser 10 according to the
present invention can be manufactured easily in
the industriaily developing countries, as well as the
industrially advanced countries.

Since the inner-element assembly 138 remains
integrated while being transported, it can be sup-
plied from the main factory, where it has been
made, to other remote factories. Hence, the dis-
penser 10 can be manufactured in these remote
factories in a knock-down scheme, that is, by cou-
pling the assembly 138 and the other unfinished
products, i.e., the bottle cap 20 and the sealing
collar 42, with the dispenser body 12. As is gen-
erally known, such knock-down manufacture of pro-
ducts does not require skilled labor. In view of this,
the frigger type dispenser 10 according to this
invention can be manufactured in the knock-down
scheme, even in those regions where skilled labor
is hard to obtain.

The inner-element assembly 138 can be modi-
fied, thereby to provide various types of dispens-
ers. For example, a tip having a foamed rubber
screen, a meshed screen, or the like can be at-
tached to the nozzle cap 110, in which case a
foaming-type dispenser can be provided. Thus, if
various modifications of the assembly 138 are
manufactured in the main factory and are supplied
to the other factories existing all over the world,
where they are needed, the manufacture program
and design alteration of the dispenser can be con-
trolled on a gloval basis.

The dispenser 10 according to the present
invention is completed when the suction tube 66 is
fitted in the small-diameter section 58 of the cyl-
inder 22. Needless to say, the suction tube 66 can
be made easily, and can be fitted easily into the
small-diameter section 58.

The nozzle cap 110 and the spinner 112 are
combined, constituting a mechanism 140 for
switching the pattern in which the pressurized lig-
uid flows from the orifice_113. When the nozzle cap
110 is rotated and moved rearward, or to the right
{Fig. 13), the inner cylinder 122 enters the circular
recess 118 of the spinner 112, and the free end of
this cylinder 122 contacts the botiom 119 of the
recess 118, as is illustrated in Fig. 13. As a result,
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the liquid passages 114 are close, whereby the
orifice 113 is disconnected from the outlet conduit
80 of the nozzle 79. The pressurized liquid is
therefore completely prevented from flowing from
the passages 114 into the orifice 113 via the cir-
cular recess 118. Hence, in this condition. the
liquid never "lsaks even if the trigger 26 is
squeezed by error. The residual liquid, if any in the
passages 114, dose not leak, either. Thus, only if
the nozzle cap 110 is rotated until its inner cylinder
122 abuts on the bottom of the circular recess 119,
the cap 110 can be set in its off-position, so as to
prevent the pressurized liquid from leaking. Name-
ly, the nozzle cap 110 can be set easily in the off-
position.

Despite its simple structure, the nozzle cap 110
can cooperate with the spinner 112 to prevent the
pressurized liquid from leading via the orifice 113
even if the trigger 26 is squeezed by mistake.
Therefore, unlike the conventional trigger type dis-
penser, the dispenser 10 according to this inven-
tion need not be provided with a trigger-locking
mechanism or a plug means for closing the orifice
113. The dispenser 10 according to the present
invention is, thus, less complex in structure than
the conventional one, and is superior to the con-
ventional dispenser in terms of outer appearance.

In the embodiment, the nozzle cap 110 is in
screw engagement with the externally threaded
portion 108 of the nozzie 79, and moves back and
forth when rotated. Instead, the nozzle cap 110 can
be in sliding contact with the nozzle 79.

it should be noted that the trigger type dis-
penser 10 is transported for sale, with the nozzie
cap 110 is held in the off-position, if the dispenser
10 is connected {o the container 18 filled with a
liquid.

To use the dispenser 10, the nozzle cap 110 is
rotated, thereby moving it from its off-position to
the left (Fig. 1). Then, as is shown in Fig. 20, the
inner cylinder 122 of the cap 110 is slightly moved
away from the bottom 119 of the circular recess
118 of the spinner 112. As a result, the outlst
conduit 80 of the nozzle 79 is connected to the
orifice 113 via the gap between the bottom 119 and
the cylinder 122. In this condition, the liquid pas-
sages 114 communicate with the circular recess
118 as is illustrated in Fig. 15. Therefore, the
pressurized liquid flows from the outlet conduit 80
of the nozzle 79 into the recess 118 through the
liquid passages 114. swirling within the recess 118
and flowing into the orifice 113. Hence, the liquid is
ejected outside via the orifice 113.

A part of the liquid flowing from the passages
114 into the circular recess 118 intends {o flow
along the outer periphery of the inner cylinder 122
and then through the gap between the inner sur-
face of the distal end of the cap 110 and the distal
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end of the spinner 112. However, the flared seal
120 blocks the flow of the liquid.

As is shown in Fig. 20, the circular recess 118
and the inner cylinder 122 are circular and concen-
tric. The shapes of the recess 118 and the cylinder
122, and the positional relationship between them,
are not limited to these, however, provided the
recess 118 and the cylinder 122 cause the pressur-
ized liquid to swirl into the orifice 113.

When the nozzle cap 110 assumes the position
shown in Fig. 20 (hereinafter referred to as "liquid-
spraying position"), the liquid is sprayed from the
nozzle 79 each time the trigger 26 is squeezed. To
eject the liquid from the nozzle 79 in the form of a
jet stream, the nozzle cap 110 is rotated, thus
moving the bottom 109 of the cap 110 farther from
the distal end of the spinner 112, as is illustrated in
Fig. 21. In other words, the nozzle cap 110 is
further moved to the left to the position shown in
Fig. 21 (hereinafter referred to as "liquid-jetting
position”). As long as the cap 110 stays at the
liquid-jetting position, a relatively wide gap is pro-
vided between the inner cylinder 122 and the bot-
tom 119 of the circular recess 118. Since this gap
is too wide, the pressurizes liquid flowing from the
passages 114 into the recess 118 can no longer
swirl, and is ejected outside through the orifice 113
in the form of a jet stream, as is shown in Fig. 21.

As has been explained in the preceding para-
graph, the nozzle cap 110 can be easily moved
between the liquid-spraying position and the liquid-
jetting position, when it is rotated in one direction
and in the opposite direction. When the nozzle cap
110 is thus moved to either position, the flowing-
pattern of the liquid is quickly and easily switched.
Since the orifice 113 is cut in the center of the
bottom 119 of the nozzle cap 110, the liquid is
sjected from the same position whenever the trig-
ger 26 is squeezed, provided that the nozzle cap
110 is located in either the liquid-spraying position
or the liquid-jetting position.

Assuming that the nozzle cap 110 is in the
liquid-jetting position, the cap 110 can be moved to
the right, thus first assuming the liquid-spraying
position (Fig. 20), and then the off-position (Fig.
13).

After the liquid has been sprayed or jetted, the
nozzle cap 110 is rotated until the inner cylinder
122 abuts on the bottom 119 of the circular recess
118. Then, the cap 110 can no longer be moved
father to the right. It is at this moment that the
nozzie cap 110 reaches the off-position. The user
can easily know that the cap 110 has been set in
the off-position.

As has been explained, the flowing-pattern
switching mechanism 140 can not only change the
flowing-pattern of the liquid quickly, but also reli-
ably set the nozzle cap 110 in the off-position.
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It is desirable that marks be imprinted on the
upper body portion 14 and the nozzle cap 110,
thereby to render it easy for the user to recognize

““whether the cap 110 is set in the liquid-spraying

position . or the liquid-jetting position. More specifi-
cally, a mark "<" should be imprinted on the upper
body portion 14, and words "SPRAY" and "JET"
should be imprinted on the cap 110, spaced apart
from each other in the circumferential direction of
the cap 110. If this measure has been taken, the
cap 110 can be set in the liquid-spraying position
when it is rotated uniil the word "SPRAY" is
aligned with the mark "<", and in the liquid-jetting
position when it is rotated until the word "JET" is
aligned with the mark "<". Hence, the nozzle cap
110 can be located in either position, fast and
accurately.

As has been pointed out, the nozzle cap 110
can be easily set in the off-position by being
moved to the right until the inner cylinder 122
contacts the bottom 119 of the circular recess 118,
However, when the user rotates the cap 110 with
an excessively great force, thus moving the cap
110 to the right, the cylinder 112 and/or the recess
118 may be damaged. To prevent such a damage,
it is desirable that the word "OFF" be imprinted on
the nozzle cap 110, and that the user stop rotating
the cap 110 when the word "OFF" is aligned with
the mark "<" imprinted on the upper body portion
14, :

In order to prevent an excessive movement of
the cap 110 to the right, a stopper mechanism for
inhibiting the cap 110 from further rotating after it
has assumed the off-position, as is shown in Fig.
22 and Fig. 23. As is indicated in Fig. 22, a thin
disc 114 having a stopper 143 is mounted on the
nozzle 79 right behind the externally threaded por-
tion 108. Assuming that the portion 108 is a right-
handed screw, the upper edge 143a of the stopper
143 is inclined to the disc 144, and the lower edge
thereof extends perpendicular to the disc 144. As is
shown in Fig. 23, the nozzle cap 110 has a flange
148 connected the rear. This flange 146 has a siit,
and thus has two ends 146a and 146b. The upper
end 146a is inclined, whereas the lower end 146b
extends in the radial direction of the flange 146.

When the nozzle cap 110 in the off-position
(Fig.1) is rotated clockwise to move further o the
right, the inclined edge 14™a of the stopper 143
abuts on the inclined end 146a of the flange 1486,
whereby the flange 146 pushes stopper 143 back-
wardly. As a result, the thin disk 144, which func-
tions as a leaf spring, is deformed such that the
stopper 143 slips out of the slit of the flange 146.
Hence, the nozzle cap 110 can be further rotated
clockwise. When the cap 110 is thereafter rotated
counterclockwise, then the lower edge 143b of the
stopper 143 abuts on the lower end 146b of the
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flange 146. In this case, the thin disc 114 is not
deformed. and the stopper 143 remains in abut-
ment with the lower end 146b of the flange 148,
and the nozzle cap 110 cannot be further rotated
counterclockwise. The thin disc 144 having the
stopper 143, and the flange 146 having a slit are
simple in structure, and yet can cooperate to pre-
vent readily an excessive movement of the cap 110
to the right.

In the embodiment described above, the
flowing-pattern switching mechanism 140 is used
to change the paitern in which a pressurized liquid
is ejected from the orifice 113. This mechanism
140 can be used not only in a trigger type dis-
penser, but in other types of dispenser, such as a
push-pull type dispenser wherein a push-button is
pushed fo lower a piston, so as to pressurize a
liquid, a dispenser having a container which can be
collapsed to pressurize a liquid, or a motor-driven
dispenser wherein an electric motor is used to
pressurize a liquid.

Fig. 24 shows a modification of the nozzle cap
110, which is designed to foam a liquid. As is
shown in this figure, this nozzle cap 149 has an
extension cylinder 150 projecting forward from the
bottom 108. A truncated conical, hollow cylinder
152 is provided within the extension cylinder 150
and molded integraily therewith. The cylinder 152
allows the passage of the central portion of the
liquid stream ejected from the orifice 113, and
blocks the other portion of the liquid stream. As is
shown in Fig. 25, four air-inlet ports 154 are cut in
the bottom 109 of the nozzle cap 149, and spaced
apart at regular intervals in the circumferential di-
rection of intermediate cylinder 124. The shape,
number, and position of the air-inlet ports 154 are
not limited to those shown in Fig. 25.

The central portion of the liquid stream ejected
from the orifice 113 passes through the opening of
the cylinder 152, whereas the other portion of the
liquid stream abuts on the inclined inner periphery
of the cylinder 152 and change into tiny liquid
particles. The air supplied into the cylinder 152
through the air-inlet ports 154 mixes these tiny
liquid particles with the centeral portion of the
liquid stream, whereby the liquid is foamed.

When the nozzle cap 149 shown in Fig. 24,
which has cylinder 152 and air-inlet ports 154, is
employed in place of the nozzle cap 110, the
dispenser 10 will func tion as a liquid-foaming
dispenser. Although the air-inlet ports 154 are cut
in the bottom 109 of the nozzle cap 149, the nozzle
cap 149 and the spinner 112 are coupled in a
liquid-tight fashion. This is because the flared seal
120 of the spinner 112 remains in sliding contact
with the inner periphery of the intermediate cyl-
inder 124, as is evident from Fig. 24.

As is shown in Fig. 24, the air-inlet ports 154
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and the cylinder 152 extend aiong the axis of the
nozzie cap 149. Therefore, the mold for forming the
nozzle cap 149 is simpie in structure. Therefore,
the nozzle cap 149 can be molded easily and,
hence, at low cost.

Claims

1. A method of assembling a manually op-
erated trigger type dispenser wherein inner ele-
ments, such as a piston (24), a nozzle cap (110), a
trigger (26), a return spring (76), and a primary
valve (B64), are incorporated in a dispenser body
(12), and a bottle cap (20) is attached to a lower
end of the dispenser body (12), characterized by
the steps of:

(a) forming an inner-element assembly (138)
comprising a substantially L-shaped piston (24), a
nozzle cap (110), a spinner (112), a trigger (26), a
cylinder (22), a primary valve (64), and a return
spring (786), by:
attaching said nozzle cap (110) to a distal end of a
nozzle (79), with said spinner {112) coupled to the
distal end of the nozzle (79) and located within said
nozzle cap (110), said nozzle (79) extending hori-
zontally from a vertical piston body (72), thus con-
stituting said piston (24), jointly with the piston
body (72);
connecting said trigger (26) pivotally to said piston
{(24); and
incorporating said cylinder (22), said primary valve
(64), and said return spring (76) into said piston
body (72);

(b) arranging a dispenser body (12) on one
side of said inner-element assembly (138), and a
bottle cap (20) for coupling the dispenser body (12)
to a neck (19) of a container (18), on the other side
of said inner-element assembly (138); and

(c) pushing said boitle cap (20) onto the
lower end of said dispenser body (12), thereby
coupling said bottle cap (20) with the lower end of
said dispenser body (12) and, simultaneously, in-
corporating said inner-element assembly (138) into
said dispenser body (12).

2. A method according to claim 1, wherein a
sealing collar (42) is coupled to the lower end of
said dispenser body (12) when said bottle cap (20)
is coupled to the lower end of said dispenser body
(12).

3. A manually operated trigger type dispenser
assembled by the method according to claim 1 or
2.

4. A manually operated trigger type dispenser
in which a dispenser body (12) made of a synthetic
resin and including an upper portion (14) and a
lower portion (18) vertically extending from the
upper portion (14) is coupled to a neck (19) of a
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container (18) by means of a bottle cap (20), a
liquid is sucked up from the container (18) via an
inlet conduit (80) into a pump chamber (56) of a
cylinder (22) and pressurized in the pump chamber
(56) when a trigger (26) is squeezed, and the
pressurized liquid is supplied to a nozzle (79)
through an outiét conduit (80) and dispensed
through an orifice (113) cut in the nozzle (79),
characterized in that:

said cylinder (22) is engaged with said trigger (26)
so as to reciprocate between an upper operation
position and a lower non-operation position, while
being guided by a piston (24) fixed within said
dispenser body (12), when said trigger (26) is
squeezed and released;

said piston (24) is substantially L-shaped and com-
prised of a horizontal nozzle (79) fixed within the
upper portion (14) of said dispenser body (12) and
having a distal end to which a nozzle cap (110) is
attached, and a piston body (72) arranged within
the lower portion (16) of said dispenser body (12),
extending vertically from said nozzle (79), and
adapted to guide said cylinder (22);

said outlet conduit (80) is provided within said
piston (24), and an inlet conduit (60) is provided in
said cylinder (22);

a notch (28) is cut in the front section of the lower
portion (16) of said dispenser body (12}, allowing
the passage of said piston (24) and the rear end of
said trigger (26) which is engaged with said cyl-
inder (22);

an engagement means (32) is formed on the lower
end of the lower portion (18) of said dispenser
body (12), for fitting said dispenser bedy (12) in
said bottle cap (20), by utiizing the elasticity im-
parted to the dispenser body (12) by said notch
(28); and

said piston (24) engages with said cylinder (22),
thereby holding said cylinder (22) in the lower non-
operation position.

5. A dispenser according to claim 4, wherein
said engagement means (32) includes a first en-
gagement section (34) and a second engagement
-section (36) located below the first engagement
section (34), said first and second engagement
sections (34,36) holding the proximal end of said
bottle cap (20).

6. A dispenser according to claim 5, wherein
said first engagement section (34) has a rib formed
on the back of said dispenser body (12) and ex-
tending parallel to the axis of said lower portion
(16) of said dispenser body (12), and said second
engagement section (36) has a flange having a
lower inclined surface (38) for guiding the proximal
end of said bottle cap (20) upwardly and an upper
surface (39) extending substantially parallel to the
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lower surface of the proximal end of said bottle cap
(20), for preventing said bottle cap (20) from slip-
ping from said dispenser body (12).

7. A dispenser according to claim 6, wherein
said flange has a notch at a position where the
flange intersects with the axis of said rib.

8. A dispenser according to any one of claims
4 to 7, further comprising a sealing collar (42)
which is coupled with the lower end of the lower
portion (18) of said dispenser body (12) when said
bottie cap (20) is connected to the lower portion
(18) of said dispenser body (12).

9. A dispenser according to any one of claims
4 to 8, wherein said cylinder (22) has a hook-
shaped engagement member (78) at the upper
end, and said piston (24) has a support cylinder
(92) surrounding said piston body (72) and having
a hook-shaped engagement member (94) at the
lower end, which is engaged with the hook-shaped
engagement member (78) of said cylinder (22),
whereby holding said cylinder (22) in the lower
non-operation position.

10. A dispenser according to any one of claims
4 to 8, wherein said piston (24) includes a pair of
hinged plates (98) molded integrally with the nozzle
(79) and supporting said trigger (26) pivotally, and
said cylinder (22) has a hook-shaped engagement
member (78) at the upper end, said piston (24)
having a support cylinder (92) surrounding said
piston body (72) and having a hook-shaped en-
gagement member (94) at the lower end, which is
engaged with the hook-shaped engagement mem-
ber (78) of said cylinder (22), thereby holding said
cylinder (22) in the lower non-operation position.
~11. A dispenser according to claim 9 or 10,
wherein the support cylinder (92) of said piston
(24) has a notch, and the hook-shaped engagement
member (94) of said piston (24) has two portions
spaced apart from each other.

12. A dispenser according to claim 4, wherein
said nozzie cap (110, 149) is a bottomed cylinder
molded of a synthetic resin, and includes an inner
cylinder (122) defining said orifice (113) and an
intermediate cylinder (124) surrounding the inner
cylinder (122) and extending backward from the
bottom (119) of said nozzle cap (110); and a spin-
ner (112) in the form of a bottomed cylinder is

focated within said nozzle cap (110, 149), is mol-

ded of a synthetic ¥~ .:n, and has liquid passages
(114) cut in the bottom (119) of the spinner (112)
and communicating with the outlet conduit (80) of
said piston (24), and a recess (118) cut in the
bottom (119) of the spinner (112), opposing the
orifice (113) of said nozzle cap (110), and commu-
nicating with the liquid passages (114) at its cir-
cumference, the bottom (119) of said recess (118)
being capable of contacting the inner cylinder (122)
of said nozzle cap (110 149).
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13. A spinner for use in a dispenser, being a
bottomed hollow cylinder made of a synthetic res-
in, adapted to be located within a nozzle cap (110,
149) and connected to a distal end of a nozzle
(79), and designed to cause a pressurized liguid
flowing through the nozzle (79) to swirl, character-
ized in that:
said spinner comprises liquid passages (114) cut in
the boftom (119) and communicating with a liquid
passage (80) of said nozzle (79), and a recess
{118) cut in the center of the bottom (118), oppos-
ing an orifice (113) made in said nozzle cap (110,
149), and communicating with the liquid passages
(114) at its circumference, the bottom (119) of said
recess (118) being capable of contacting an inner
cylinder (122) defining the orifice (113) of said
nozzle cap (110, 148).

14. A dispenser comprising a nozzle (79) hav-
ing a passage (80) through which a pressurized
liquid flows, a nozzle cap (110, 149) which is a
bottomed cylinder made: of a synthetic resin, at-
tached to a distal end of said nozzle (79), and
having an orifice (113) cut in the center of the
bottom (109) and a spinner (112) which is a bot-
tomed cylinder made of a synthetic resin, located
within said nozzle cap (110, 149), and connected to
the distal end of said nozzie (79), for causing the
pressurized liquid to swirl into said orifice (113),
characterized in that: said nozzle cap (110, 149)
includes an inner cylinder (122) extending back-
ward from the bottom (109) in which said orifice
(113) is cut and :
said spinner (112) having liquid passages (114) cut
in the bottom (110) and communicating with the
passage (80) of said nozzle (79), and a recess
(118) cut in the center of the bottom (119) and
communicating with the liquid passages (114) as
its circumference, the bottom (119) of said recess
(118) being capable of contacting the bottom (109)
of the inner cylinder (122) of said nozzle cap (110,
149).

15. A dispenser according to claim 14, wherein
said nozzle cap (110, 149) includes an intermediate
cylinder (124) extending backward from the bottom
(109) and surrounding the inner cylinder {122); and
said spinner (112) includes a flared cylindrical seal
(120) extending from a distal end of said spinner
(112) and held in sliding contact with the inner
periphery of the intermediate cylinder (124) of said
nozzle cap (110, 149).

16. A dispenser according to claim 15, wherein
said nozzle cap (149) has air-inlet ports (154) cut in
the bottom (108) of said nozzle cap (149), extend-
ing parallel to the axis of said nozzle cap (149), and
located around said intermediate cylinder (124),
and a hollow cylinder (152) shaped like a truncated
cone and located in front of said orifice (113), for
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allowing the passage of a centrai portion of the
liquid stream supplied from said orifice (113) and
blocking the remaining portion of the liquid stream.
17. A flow-pattern switching mechanism
wherein a bottomed nozzle cap (110, 149) is ai-
tached to a distal end of a nozzle (79) and capable
of moving back and forth, a bottomed spinner (112)
is arranged at the distal end of the nozzle (79), with
its bottom facing the bottom (109) of the nozzle
cap (110, 149), an orifice (113) is cut in the bottom
(109) of the nozzie cap (110, 148) and opens to the
distal surface of the spinner (112), and the gap
between the bottom (109) of the nozzle cap (110,
149), and the distal end of the spinner (112) is
adjusted as the nozzle cap (110, 149) moves back
and forth, thereby to switch the pattern in which a
pressurized liquid flows from a passage (80) of the
nozzle (79) through the orifice {113), characterized
in that:
said spinner (112) comprises liquid passages (114)
cut in the rear surface (116) of said spinner (112)
and communicating with the passage (80) of said
nozzle (79), and a recess (118) cut in the center of
the distal surface of said spinner {112), opening to
said orifice (113), and communicating with the lig-
uid passage (114) at its circumference;
said nozzle cap (110, 148) comprises an inner
cylinder (122) extending backwardly from the bot-
tom (109) and being capable of contacting the
bottom (119) of said recess (118) cut in said spin-
ner (112); and
said orifice (113) is disconnected from the passage
(80) of said nozzle (79) when said inner cylinder
(122) contacts the bottom (119) of said recess
(118).
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