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[57] ABSTRACT

" A manually actuated trigger pump is adapted to be fit-
ted on the neck of a container for dispensing a liquid
therefrom. The pump includes an outer tubular shell
having lower internal threads for fittedly engaging the
outer threads on the neck of the container. A laterally
extending nozzle projects from the shell either as an in-
tegral part thereof or as a separate component having
means for securely fastening the nozzle to the shell. A
bulbous tubular member defining a pump chamber is

disposed interiorly of the shell. The upper part of the
tubular member is adapted to be secured to the outer
shell and also includes a concentric rim engageable
with surfaces of the shell in defining an upper outlet
valve. The lower end of the flexible tubular member is
of lesser diameter and provides an inlet valve seat for
receiving a ball check valve. A dip tube is adapted to
extend downwardly from the lower end of the tubular
member for providing a passage therethrough into the
pump chamber of the liquid contents of the container.
A trigger mechanism adapted to be finger actuated ex-
tends through the shell and is adapted to engage the tu-
bular member and collapse it for expelling the contents
of the pump chamber. In this connection, the lower
check valve will close the lower end of the pump cham-
ber and the collapsing of the tubular bulb will cause its
liquid contents to be expelled out through the upper
valve and out of the outlet opening into the nozzle into
the selected discharge spray pattern. Upon release of
the trigger, the tubular bulb will return to its original -
fully distended position. During this transition the
upper outlet valve will reseal and the lower ball check
valve will be unseated to permit liquid from the interior
of the container to be pulled upwardly through the dip
tube into the pump chamber. This amount of liquid will
be replaced by a corresponding amount of air which
will be permitted egress into the container interior
through the opening of an air inlet valve defined by the
outer surfaces of the bulb and radially inwardly extend-
ing surfaces of the outer shell. When the bulb is fully
distended, this air check valve will be closed and the
lower check valve at the base of the tubular member
will be reseated to close the valve chamber until the
next pumping cycle.

20 Claims, 11 Drawing Figures

36,
62
40
65 70
34 N 78 -~ -~ -
52 [
. i e A
7 5¢ 22 :‘.—
| = [ %
72
/8 :9’
L2
48 -=;’;
76
56 // a8
20 84
Jo A REZ X
A 5 o
28 / a0 Y
rd
A Y
’ 24 / N
7 "
/I
7\
82-Y

P
uw D -
’/75) 46
/ [l
1]
!
J
26
\ 7
« 1
P
—
o
é ~~—w
’ § 24
//
. /2

/e



PATENIED Ju311913
" SHEET 1 0F 7

ATTORNEYS



PATENTED L3 1 173 | 3,749,290

SHEET 2 OF 7
‘ ) 24
44 =
36 /(I-'-\\I
— 70 4< " N g
7 v
34 2, N
65 =38 77777 X :
52 62 11t
6 STIHEE I A
[ 5
‘L N B 94 N d
32 - AN 26
/8 ?// z ! :—éz 37
56 N, N
, N s ; g2
56 25 P
30—,/ |20 N6 N
(%1% Z
Sl O P /ﬁ TV (TN

INVENTOR
LEW/S A MICALLEF

BY
s, Dburca £ Srihims s,
ATTORNEYS




| PATENTED JuL 311873

3,749,290

SHEET 3 OF 7
p7
u 2 <
%) OO &
62 / R { 4,/\)
V74 !
£5 70
N !
34 o p— /
> = 26
66 LA
7 5 2z . 7
_l_ e / 7. 96 _L
= 72 T NG
/8 o T
D [ —
> \( L 50 60
58 X ‘
76
56 y Ay
§ ~—p
20 \ .
Jo A e & g :
7 ’ 92
A w1/
28 Y % 50 L
/ // /
/ 6.4 \ ,’ /2
Z ;
/N 4
A
82— /2

INVENTOR

. ATTORNEYS

LEWIS A. MICALLEF



PATENTED UL 311873 3,749,290

SHEET & OF 7
. ¥
" 38 3¢ e /7\7:/\:
7 o N
| |
O 2 g5 T N
|
e | N
54 e Nl /2
66 ¥ 22 1 N 9& l\
% 1 RKE N
32 I ! P
/8 N
P ' o
— L1 4
58 :II:‘__
56 7% \ 92
g a
30-1%/ 20 L 'ery
7% gz A7
, N I
258}, /N ,
N A /
yad ¢ /2
ez v Y .
/// ‘/’~ V 2 4
N \ I
7 N 4 ,
Q; NG <
: N
N —
INVENTOR
LEW/S A. MICALLEF
BY

e Dihurian,| e il Araiy

ATTORNEYS



PATENTEQJUL 311873 3,749,290
SHEET § OF 7

F/Gg e

fOa —*

26 a

INVENTOR
LEW/S A MICALLEF

BY
&jw,é’.ﬁ Sretlormy %w}/

ATTORNEYS




PATENTED JUL3 11873 . 3,748,230
SHEET & OF 7

FI1G. 10

AN

A INVENTOR.

LEW/S 2. MICALLEF
BY

,Zﬁd,ﬁﬁg,,,} -~ éz Dol Lo, v?%,

AT TORNEYS



F6 ¢

24

PATENTEDJL31 673 - 3.749.290

SHEET 7 OF 7
O Q
N N
A=
7/, Z5
! N2 ) o G
N —
- ° L 0
o N R N N
% h
N y
— \\
N N \\
- —— = N N\
| \\\ \\\ \\ N
S
T : |
i | | Al %)
S L I /\3
I e T .
I [ | X [
] Pl
| P
\\ ~ \\ \\ \\\
N\
)
S
N
S,
o~
N
INVENTOR
LEW/S A MICALLEF

BY
Ao Peten ;z./..;:%mv%m?
ATTORNEYS



3,749,290

i
TRIGGER ACTUATED PUMP

BACKGROUND OF THE INVENTION

Manually operated - trigger actuated dispensing
pumps for liquid containers have been proposed in the
past and one having wide commercial application is dis-
closed in U.S. Pat. No. 3,061,202 granted Oct. 30,
1962. However, pumps of this type have proven to be
costly requiring a large number of parts, each individu-
ally complex and relatively costly to manufacture and
assemble.

SUMMARY OF THE INVENTION

This invention has as a principal object the construc-
tion and assembly of an extremely inexpensive manu-
ally operated trigger actuated pump constructed of a
minimum number of parts, each individually simple
and inexpensive to manufacture and assemble.

Another object is to provide a pump of the foregoing
type which may be actuated by the forefinger of the
hand holding the container and in accordance with a
related embodiment the thumb of this hand.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the manually operated
trigger actuated pump fitted on the neck of a container
for liquid to be dispensed;

FIG. 2 is an exploded perspective view of the compo-
nent parts of the pump drawn to an enlarged scale;

FIG. 3 is a longitudinal sectional view of the pump
shown associated with the neck of the container with
the bulbous tubular member defining the pump cham-
ber shown in a fully distended position;

FIG. 4 is a similar view with the trigger actuated to
collapse the bulbous tubular member to thereby expel
the liquid contents of the pump chamber out through
the dispensing nozzle;

FIG. 5 is a similar view showing the trigger retreating
to its initial position to cause the bulbous tubular mem-
ber to expand towards its fully distended position
thereby causing liquid to flow into the pump chamber
and air to enter the neck of the container to replace the
liquid pulled into the pump chamber;

FIG. 6 is a cross-sectional view taken along the line
6—6 of FIG. 3;

FIG. 7 is a cross-sectional view taken along the line
7—7 of FIG. 4;

FIG. 8 is a bottom plan view;

FIG. 9 is a view similar to FIG. 3 but showing a differ-
ent construction of outer shell;

FIG. 10 is a longitudinal sectional view of a some-
what preferred embodiment of pump; and

FIG. 11 is a longitudinal sectional view of another
embodiment of a pump incorporating the teachings of
this invention which is thumb actuated.

DETAILED DESCRIPTION OF THE DISCLOSED
" EMBODIMENTS

In the drawings the manually operated finger actu-
ated pump 10 is shown on the neck 12 of a container
14 having the selected liquid to be dispensed. In the
embodiment of the pump shown in FIGS. 1 to 8, the
pump includes an outer shell 16 and associated shell 18
both of which define a component retaining body, an
interior flexible tubular member 20. defining pump
chamber 22, a dispensing nozzle 24 which may form an
integral part of the outer shell 16 and a trigger assembly

2

26 for actuating the walls of the tubular member 20
and, consequently, the pump chamber 22. '
The outer shell 16 serves to couple the pump to the
neck 12 of the container and, consequently, is formed
with internal threads 28 which mate with the external
threads 30 on the neck 12 of the container 14. The in-
ternal cylindrical wall 32 of shell 16 is furnished with
a rather close fit with the outer wall of shell 18 for se-
curely fastening therebetween the upper end of the tu-
bular member 20. In this connection, the annular

. shoulder 34 of the outer shell engages with the associ-
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ated upper surfaces of the tubular member 20. In addi-
tion, a top 36 of the outer shell is provided with an an-
nular downwardly depending lip 38 which cooperates
with associated surfaces on the upper end of the tubu-
lar member 20 in defining the upper outlet valve 40.
The top 36 of the outer shell 16 extends into the inte-
gral outwardly depending nozzle 24 and is furnished
with a passageway 44 which communicates with the
discharge orifice 46 of the nozzle 24. It should be un-
derstood that nozzle 24 may be furnished with any onc
of a series of known dispensing nozzle configurations
for purposes of providing the desired discharge pattern
of the contained liquid to be dispensed.

The inner shell 18 is tubular in configuration and co-
operates with the outer shell 16 in securing the upper
end of the inner tubular member 20 and at the same
time is provided with a radially inwardly extending
flange 48 which cooperates with associated surfaces of
the tubular member 20 in defining the air inlet valve 50
which permits air to be introduced into the interior or
headspace of the container 14 to replenish liquid drawn
into the pump chamber 22. The upper end 52 of the
inner shell 18 includes an outer annular and beveled
face 54 which receives a correspondingly shaped sur-
face of the upper end of the tubular member 20 to facil-
itate anchoring the tubular member 20 between the
outer shell 16 and inner shell 18. The base of the inner
shell 18 is provided with an annular sealing lip 56 which
engages with the upper lip 58 of the neck 12 of the con-
tainer 14. As will be appreciated this seal is effectuated
upon screwing the outer shell 16 completely upon the
neck 12. The inner shell 18 together with the outer
shell 16 define an opening 60 through which the oper-
ating means of trigger 26 is adapted to travel in chang-
ing the volume of the pump chamber 22 during the
pumping cycle.

The tubular member 20 is constructed of any one of
many available moldable flexible materials of either
synthetic or natural resin or plastic and is essentially
elastomeric in nature. The upper end 62 of the tubular
member 20 is larger in diameter than the lower end 64

-and is provided with an outwardly extending radial

flange 65 which terminates in a downwardly depending
annular apron 66 having an inner beveled face 68
which meets with the beveled face 54 at the upper end
of the inner shell 18. It will be noted in FIG. 3 that the
periphery of the flange 65 and the apron 66 are dis-
posed between the adjacent surfaces of the inner shell
18 and outer shell 16 to lock the tubular member 20 in
place. The upper end 62 of the tubular member 20 is
also provided with an upwardly extending annular seal-
ing lip 70 which cooperates with the lip 38 at the upper
end 36 of the outer shell 16 in defining the outlet valve
40, the opening and closing of which will be described
in detail shortly. The intermediate part of the tubular
member 20 is defined by a tubular bulbous side wall 72
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