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[57] , ABSTRACT 

A manually operated, hand-held liquid spraying device 
which includes a non-pressurized, re?llable or non 
re?llable container, is disclosed. The sprayer is a com 
pletely contained device wherein an internal cam in 
one part of the device which is rotated, causes a dis 
placement of a piston, a part of which is a cam fol 
lower. Piston displacement vacates a chamber which is 
simultaneously charged with liquid. The piston is 
moved as a result of the cammed motion against a re 
sponsor biasing it. The biased responsor generates a _ 
‘hydraulic pressure on the liquid now in the chamber 
vacated by the piston, since a check valve traps the 
liquid in the chamber. The liquid is released from the 
chamber by depressing a push button device, which 
action uncovers a port in an outlet conduit permitting 
liquid to ?ow from the chamber through the conduit 
and out through a ?ow connected nozzle in response 
to the responsor-urged piston moving down through 
the liquid in the chamber. ' 

16 Claims, 6 Drawing Figures 
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RECHARGEABLE SPRAYER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention ' - 

The invention hereinafter to be described is a hand 
held spraying device which through its unique arrange 
ment of features and parts permits an‘ atomized spray 
comparable to that found in aerosol type sprayers now 
currently enjoying widespread acceptance on the open 
market. However, aerosol sprayers have disadvantages 
in that they must be pre-charged, usually with a propel 
lant such as freon or the like, at relatively high pres 
sures. In addition their entire contents are subject to 
this high pressure, even in storage. Further, such de 
vices often retain high residual pressure even when in 
the so-called “empty” condition, hence are of high po 
tential danger when discarded. 

2. Description of the Prior Art . 
Devices now currently enjoying favor in the art of at 

omizing dispensers include the manually operated 
sprayer-described in U.S. Pat. No. 3,471,065 to C. E. 
Malone. In this device an inner chamber is pressurized 
by applying a downwardly directed force to the device. 
This results in one portion telescoping into another 
portion and operates to effect a pumping action by 
compressing a spring and simultaneously drawing liq 
uid into a chamber below a piston. Since the piston is 
urged against the liquid, and a valve below the liquid in 
the chamber entrance closes, the liquid is trapped 
therein until released by an appropriate discharge de 
vice. . 

However, while the above sprayer is advantageous 
over aerosol bombs and the-like, it does have certain 
practical limits insofar as pressure chamber volume is 
concerned, because in its telescoping member concept 
its length must be increased, either to charge or dis 
charge, hence liquid capacity under pressure is, of ne 
cessity, limited. Thus it is evident that such volume lim 
itations, from a practicality point of view are inherent 
in these devices. ' 

Other prior art sprayers of the hand-held type usually 
\ require constant hand action to pump liquid, such as by 

triggering or squeezing and the like, and while these 
enjoy relativelyiwide~spread usage they do have the dis 
advantage of poor spray rate control, poor atomization, 
and from a user standpoint, require much physical ef 
fort to operate. 
Accordingly, these disadvantages, inherent in the 

above and in other type devices of this nature, are be 
lieved overcome by the herein to be presented inven 
tion as will be more apparent from the description 
which follows. ’ 

I SUMMARY OF THE INVENTION 

This invention relates to improvements in liquid 
spraying devices and more particularly to improve 
ments in the relatively small, hand-held devices which 
desirably produce spray mists as ?ne as, or ?ner than, 
that produced by the aerosol spray bombs and trigger 
ing devices. ' ' 

It is therefore, an object of the present invention to 
provide van efficient, yet simple in operation and con 
struction, rechargeable liquid spraying device, low 
enough in cost to provide the average person with a re 
fillable, or throwaway, i.e., non-re?llable, hand 
operated'sprayer for spraying in a mist the many liquids 
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commonly used today, i.e'., hair sprays, perfumes, toilet 
water, deordorants, insecticides, as well as for use in 
other ?elds such as in the medical field to provide a 
safe and reliable device for-accurately controlled, ster 
ile dispensing of antibiotics, medical alcohol, and other 
medicines in hospital operating rooms and the like. 
Another object is to provide a rechargeable liquid 

spraying device which is easily held in the hand and 
which, when charged may be operated in any position 
or attitude by ?nger actuation of a push button type of 
trigger arrangement. - ' 

An additional object is to provide a rechargeable liq 
uid sprayer of the character described which may be 
charged from most any position or attitude so long as 
liquid remains within the invention. 
A further object is to vprovide a rechargeable liquid 

spraying device of the character described which is 
completely safe, requires no outside power and which 
is capable‘ of dispensing liquid under high pressure in 
the form of a ?ne mist, but wherein the bulk of the liq 
uid stored in the device is subjected to atmospheric 
pressure only, thereby avoiding the explosion hazards 
of the common aerosol type sprayer. 
A still further object of this invention is to provide a 

rechargeable liquid spraying device of the character 
described which requires no pressurizing gas to be con 
tained nor 'other foreign propellant thereby avoiding 
the problems of contamination and dilutionv of the liq 
uid product to be dispensed aswell as circumventing 
inherent problems in the use of pre-pressurized de 
vices. 
Other objects, features and advantages of the present 

invention will become apparent from the following de 
’ tailed description taken in connection with the accom 
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panying drawings in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a central-longitudinal sectional view of an 
apparatus employing the invention showing same 
loaded with liquid but as yet ‘uncharged; . 
FIG. 2 is a view similar to FIG. 1, partially sectioned, 

showing the device in an intermediate state of charge 
or pressurization; _ 

FIG. 3 is a view similar to FIGS. 1 and 2, partially sec 
tioned, showing the invention in a completely charged 
or pressurized state ready for spraying operation; 
FIG. 4 is a pictorial, exploded view of the cap and pis 

ton portions of the invention, partially cut away to 
show the respectiveguides or keyways and splines uti 
lized to insure proper engagement of these parts; 
FIG. 5 is a sectional expanded view of a spray nozzle, 

push button and control valve operated thereby and a 
typical safety lever, the latter being shown in the “Off” 
position; and, ‘ 

FIG. 6 is an enlargement, in section, of a portion of 
FIG. 1, in particular the central and mid upper right 
hand portion illustrating the pressure chamber inlet 
check valve and the air inlet check valve, together with 
a portion of a piston and charge or pressurization 
chamber. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring in more detail to the accompanying draw 
ings, FIGS. 1 through 3 illustrate a preferred embodi 
ment of a liquid spraying device 10 of the present in 
vention which preferably is dimensioned to be conve 
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niently held in the hand, much in the same manner as 
the common aerosol bomb much in evidence today. In 
general, spray device 10 comprises a separable cylin 
drical container 11 for storing a quantity of liquid 12 
to be sprayed, and a cap or spray housing 13 mounted 
thereon, container 11 and spray housing 13 being two 
main sub-assemblies of sprayer 10. As best illustrated 
in FIG. 1, housing 13 comprises a cylindrical recess 14 
depending from the top thereof for receiving one end 
of a biasing member, or responsor 15 in the form shown 
here for illustration, of a coiled spring, and an outlet 
conduit 16 centrally disposed in recess 14. It should be 
‘readily apparent that other forms of biasing members 
can be used for responsor 15. Thus ?at, Belleville 
washer type springs either a single element or stacked 
into a long biasing chain can be used and such will 
occur to the skilled artisan. Further, responsor 15 need 
not be of metal, as many plastics now becoming avail 
able which have relatively high density and excellent 
“memory” can be utilized‘. Polyethylene and polypro 
pylene are examples of such plastics. 
Outlet 16 terminates in a central tube 38 formed in 

a piston 9. Tube 38 at its top (see FIG. 1) is ?tted with 
a liquid seal 39, in this instance an O-ring, although 
many other suitable seals will occur to skilled artisans. 
Seal 39 is retained in tube 38 and by a retainer 40 and 
provides a seal against liquid leakage between tube 38 
and the lower end of outlet 16. 

In the top of outlet 16, and reference may now be had 
to FIG. 5 wherein the parts now to be described are 
shown in clearer detail, is a discharge valve 17 compris 
ing a movable stem 20, a partially precompressed 
spring '22 positioned in a cavity 23 so as to urge stem 
20 against a shoulder 6 at the entrance to cavity 23. 
The upper portion of stem 20 terminates in sealing rela 
tionship in a push button 24 containing _a discharge 
nozzle 19. Stem 20 is formed with flow passages which 
are ?ow connected at their lower end to an ori?ce 8 
and at their upper end to nozzle 19. A valve seal 21 ad 
jacent ori?ce 8 seals against liquid flow therethrough 
until push button 24 is depressed. Seal 21 in the form 
of an O—ring is shown; however other seals will ade 
quately accomplish this purpose. It is thus readily ap 
parent that valve 17 is a normally closed device. As 
stated above when push button 24 is depressed, stem 
20 moves downwardly into a second cavity 25 uncover 
ing ori?ce 8. 
A safety lever 26 is mounted on stem 20 between 

push button 24 and valve 17. Lever 26 has two posi-_ 
tions; in one position a plug 27 engages the underside 
of button 24 and prevents downward movement 
thereof when pushed. In the other position stop 27 
comes into register with a recess (not shown) in the 
bottom of button Thus, and normal movement of push 
button 24 is permitted. Tl-Ius, by lever 26 an “On-Off” 
capability in sprayer 10 is simply and economically pro 
vided. 
Referring again to FIG. 1, piston 9, as hereinbefore 

mentioned, has a central tube 38 which, at its upper 
end, is formed with grooves to accomodate seal 39 and 
seal retainer 40. At the lower end of piston 9 is a ram 
end 28 (see FIG. 2) on the outside periphery of which 
a seal groove is formed to receive a ram end seal 18 
(see FIG. 6), the one shown being a preferred type of 
O-ring although other sealing means well known to the 
skilled artisan will serve the purpose. 
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4. 
Container 11, the second of two main sub 

assemblies, comprises a receptacle 31 for holding a 
quantity of liquid 12. An inlet conduit 32 is centrally 
positioned therein and extends downwardly to a point 
just above the bottom wall, or cover 7 of container 11. 
In the embodiment shown wall 7 is adapted to receive, 
in a threaded ?tting 42, a removable ?ller plug 41, for 
?lling reservoir or receptacle 31 with liquid 12. Obvi 
ously, a non-re?llable, precharged, and factory sealed 
container 11 is also contemplated as being within the 
scope of the present invention. Bottom wall or cover 7 
can be pressed on to form a tight seal; however, other 
sealing methods such as ultra-sonic welding or heat 
sealing can easily be employed to close cover 7 more 
permanently and such methods are fully contemplated 
as being within the inventive purview hereof. 
Central inlet conduit 32 terminates in an inlet check 

valve 43 at the entrance to a liquid pressurizing cham 
ber 33. Valve 43 is arranged to permit ?ow into cham~ 
ber 33 but to prevent flow in the opposite direction. A 
second valve, an air inlet check valve 44, is arranged in 
the top of container 11 and operates to permit air to 
?ow into receptacle 31, while preventing liquid ?ow 
out. Valves 43 and 44 are 'more clearly illustrated in 
FIG. 6 which is an enlargement of a portion of FIG. 1. 
Container 11 is formed with a peripheral bevelled 

rim 35, which engages with a peripheral ridge or shelf 
36 in cap or spray housing 13, and has a pair of cams 
or cammed surfaces 30 in cam recesses 34. Cams 30 
operatively contact a pair of cam followers 29 and, as 
will be more fully explained hereinafter, are instrumen 
tal in the operation of this invention. 

Referring now to FIG.-4 there is shown in an ex 
ploded view, cap 13 and piston 9 illustrating relation 
ship of these two members when assembled. Cap 13 is 
formed with inner peripheral splines or keys 49 and ad 
jacent spline recesses or keyways 47, which engage 
with corresponding recesses 48 and keys 46 respec 
tively on peripheral skirt 45.0f piston 9. Also more 
clearly visible in FIG. 4 are peripheral ridges, shelves, 
or notches 36 in the bottom of splines 49 which engage 
bevelled or chamfered rim 35 on container 11 else 
where described. Piston 9 when assembled with cap 13 
is slidably movable therein over splines 49 and keyways 
47 on recess 48 and keys 46. 
Having described sprayer l0 and its several parts, it 

should be evident that what has been presented as a 
genuine advance in the art of dispensing and spraying 
is a unique combination of elements and parts, eco 
nomical to produce since all of its parts can be made 
of plastic. In fact, particularly preferred plastic material 
is polypropylene. It is also to be noted that sprayer 10 
is easily assembled by unskilled laborer, and obviously, 
the various parts thereof can be arranged into subas 
semblies which are thereafter assembled to produce the 
complete unit. For example, piston 9, ?tted with seals 
18 and 39 and retainer 40 make a subassembly. Inlet 
check valve 43, and air inlet check valve 44 installed 
in appropriate seats in container 11, bottom cover 7 
with ?ller plug 41 in ?tting 42 thereon make another 
subassembly. Preassembled piston 9 can then be assem 
bled in container 11 by inserting cylindrical ram end 28 
thereof into chamber 33. Responsor 15 can then be po 
sitioned on piston 9 over central tube 38. 
Cap 13 with seal 21 in recess 23, valve 17 spring 22 

installed on seal 21, stem 20 in recess 23 in spring 22 
and seal 21 after being forced by shoulder 6 in the 
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opening on top of cap 13, makes still another subas 
sembly. Stem 20 compresses spring 22 slightly and as 
sumes the position shown in FIG. 5, with ori?ce 8 adja 
cent seal 21. Safety lever 26 installed over the upper 
end of stem 20, push button 24 with nozzle 19 pressed 
over the top of stem 20 over lever 26, insuring that 
plugs 27 are in proper position to permit lever 26 to 
move back and forth around stem 20 into its “On” or 
“Off” positions as desired, complete cap 13 subassem~ 
bly. - 

Subassembly cap 13 is now ready for assembly with 
subassembly container 11. To complete assembly of 
sprayer 10 cap 13 is inverted and placed over container 
11 with piston 9 therein and responsor 15 protruding 
from the responsor recess 37 around tube 38, and 
firmly pressed down, compressing responsor 15, until 
notches 36 snap into place over bevelled rim 35 on 
container 11. Sprayer 10 is now completely assembled 
and ready for ?lling with liquid which can thereafter be 
charged and sprayed as desired. 

OPERATION OF THE INVENTION 

In operation of the present invention, receptacle 31 
in container 11 is ?lled with liquid to be sprayed, or dis 
pensed, and sprayer 10 is charged. To charge, sprayer 
10 is grasped in the left hand by cap 13 and held tightly. 
Container 11 is then grasped with the right hand and 
rotated to the right (arrows in FIGS. 2 and 3, cap 13 
being held stationary during rotation of container 11) 
180°, or. until a slight click is heard. Rotation of con 
tainer 11 causes cams 30 to rotate which in turn cause 

piston 9 to rise up into cap 13, sliding therein on keys 
46 and keyways 48 of skirt 45 in corresponding key 
ways 47 and keys 49, compressing responsor 15 ahead 
of it. As piston 9 begins to rise, ram end 38 leaves the 
bottom of chamber 33 creating a slight vacuum. Valves 
43 and 44 open permitting liquid 12 to ?ow into cham 
ber 33 and air to flow into receptacle 31. As shown in 
FIG. 2, piston 9 is at the beginning of its upward stroke 
and liquid 12 is ?lling the partially vacated chamber 33. 
If at this point rotation of container 11 ceases, the liq 
uid already in chamber 33 will remain therein being 
under pressure caused by responsor 15, which pressure 
will cause check valves 43 and 44 to close, trapping the 
liquid; As rotation of container 11 is resumed, piston 9 
reaches the position shown in FIG. 3 and sprayer 10 is 
now fully charged. It should be understood that sprayer 
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10 can be charged to any intermediate position be- ' 
tween the positions of FIGS. 1 and 3. The only differ 
ence with respect to spraying is that in an intermediate 
charge position cam follower 29 action is slightly differ 
ent, as will be more fully explained in the following 'de 
scription of the spraying operation. 
' Assuming now that sprayer 10 is fully charged as in 
FIG. 3, spraying operation can now begin and is accom 
plished by placing the index ?nger on push button 24 
and applying a downward pressure there against. This 
action causes stem 20 to move downwardly into recess 
25 (FIG. 5) uncovering ori?ce 8. Liquid 12 from cham 
ber 33, central tube 38 and outlet conduit 16 then 
passes around the end of stem 20 and enters the flow 
passages therein through ori?ce 8 and out through noz 
zle 19. Nozzle 19 flow passages can, of course, be sized 
to give as ?ne a mist spray as desired. It is also intended 
and contemplated, to enhance liquid atomization, that 
the various liquid passages surfaces in nozzle 19 and 
stem 20 have swirl inducers formed therein or thereon. 

55 

6 
Such devices (not shown) cause liquid breakup which 
results in ?ner sprays and mists. 

It should, of course, be understood that sprayer 10 
can be charged by rotating cap 13 while container 11 
is held stationary, since piston 9 upward movement is 
the same. 

As liquid 12 is discharged from noule 19, piston 9 is 
forced downwardly into chamber 33 by responsor 14, 
forcing liquid 12 up through tube 38 and into outlet 
conduit 16. The motion of piston 9 is downward along 
a linear path on the verticle surface 29-a of cam fol 
lower 29 in slidable contact with the corresponding 
verticle surface 30-a of cam 30. When fully discharged 
sprayer 10 and its various working parts will appear as 
shown in FIG. 1, i.e., piston 9 ram end 28 occupying 
chamber 33 and cam follower 29 bottomed on cam 30 
in recess 34. Of course, the level of liquid 12 in recepta 
cle 31 will be somewhat lower being diminished by the 
amount sprayed. I 

As hereinbefore mentioned, sprayer 10 can be 
charged to any intermediate position by simply ceasing 
rotation of container 11. However, when spraying liq 
uid with piston 9 in any position short of that of fully 
charged, piston 9 will move down cam 30 on follower 
29 until it again assumes the position shown in FIG. 1. 
There has thus been provided a unique and- im 

proved, manually operated spray ‘device, which be 
cause of its novel features and ingenious charging 
mechanism advances the art of spraying signi?cantly. 
It is therefore believed that from the foregoing descrip 
tion, the mode of operation and assembly thereof will 
be readily apparent to one skilled in the art, it being 
also understood that variations in the mode of opera 
tion, manufacture and assembly will occur to such’ 
skilled artisans without departing from the spirit of the 
invention. Therefore, what is sought to be protected by 
Letters Patent is set forth in the claims appended 
hereto, and no limitations as to modi?cations and 
changes are to be placed thereupon except as de?ned 
in said appended claims. 

I claim: 
1. A liquid sprayer comprising: 
a rotatable container, said container having a recep 
tacle for holding a quantity of liquid, a liquid pres 
(surizing chamber adaptableto receive a charge of 
liquid, and an opening for filling said receptacle 
.with liquid; I _ ' 

an inlet conduit in said container for conducting said 
charge from said receptacle to said chamber; 

2. The sprayer of claim 1 wherein said compressible 
means is a biasing member contacting said piston and 
urging said pistonaway from said cap. a 

3. The sprayer-50f claim 1 further including means 
mounted under said spray nozzle for rendering sai'd 

_ nozzle inoperable in one of two positions and operable 

65 

in the other of said two positions. ' 
4. The sprayer of claim 1 wherein the charging means 

is a cam. - ' 

5. The sprayer of claim 1 wherein the ?rst ?uid con 
trol means is a check valve. 

6. The sprayer of claim 1 wherein the second fluid 
control means is a check valve. 7 

7. The sprayer of claim 2 wherein the biasing mem» 
ber is a spring. a 

8. The sprayer of claim 7 wherein the spring is a 
coiled spring. 
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9. The sprayer of claim 7 wherein the spring is a flat 
spring. . 

10. The sprayer of claim 1 wherein said opening for 
?lling said receptacle is a recloseable plug. 

11. A liquid sprayer comprising a rotatable con 
tainer, said container having a receptacle for holding a 
quantity of liquid, a liquid pressurizing chamber, and 
an opening for ?lling said receptacle with the liquid; 
an inlet conduit in said container for conducting liq 

uid from said receptacle to said chamber; 
an inlet check valve in said conduit permitting liquid 
?ow into said chamber; 

an air inlet check valve in said container permitting 
air flow into said receptacle; 

a sprayer cap rotatably connected to said container; 
a movable piston in said'cap; 
cam means in said container operatively contacting 
a portion of said piston for moving said piston in 
said cap in response to rotation of said container 
relative to said cap; 

a spray nozzle in said cap for discharging said liquid 
from said container; 

an outlet conduit for conveying said liquid from said 
chamber to said spray nozzle; 

a discharge valve in said outlet conduit for control 
ling discharge of liquid from said chamber through 
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8 
said nozzle; ‘ 

conduit means in said piston connected to said outlet 
conduit and said pressurizing chamber for convey_ 
ing liquid from said chamber to said outlet conduit 
and to said spray nozzle; and, 

responsor means in said cap contacting said piston in 
a biasing relationship such that said piston is urged 
away from said cap and into said pressurizing 
chamber whereby liquid therein is displaced by 
said piston in said chamber and forced to flow into 
said conduit means, into said outlet conduit and 
said spray nozzle for discharge thereat. 

12. The sprayer of claim 10 further including means 
mounted under said spray nozzle for rendering said 
nozzle inoperable in one of two positions and operable 
in the other of said two positions. ; _ 

13. The sprayer of claim 11 wherein the responser is 
a spring. 

14. The sprayer of claim 13 wherein the spring is a 
coiled spring. 

15. The sprayer of claim 13 wherein the spring is a 
?at spring. 

16. The sprayer of claim 11 wherein said opening for 
?lling said receptacle is a recloseable plug. 

* >l< * * * 
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-— a first fluid control means in said container permitting 

liquid to flow into said chamber; 

a second fluid control means in said container permitting 

air to flow into said receptacle; ‘I 

-a sprayer cap rotatably connected to said container; 

a movable piston in said cap; 

compressible means in said cap positioned therein in 
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relative to said cap causes said piston to move in said cap 
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