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“This invention: relates to apparatus for spraying liguids
and-more particularly tosprayers wherein. the liquid to
be sprayed is- forcibly -ejected in. substantially atcmized

~form.

The: utility of an ‘inexpensive electrically operated de-
‘vicé forsspraying liquids in: non-commercial or semi-com-
mercial use ‘has long been: recognized. “Various sprayers
have-been proposed for use.for this purpose having vi-
vbrator type motors:activating reciprocatory movement: of
a rod’extending: through: an outlet tube to force the liquid
up “through the “outlet tube. ::However, ‘these sprayers
employ ‘means' ‘whereby the liquid, seeking its level in
the container, partially rises in the discharge tube and is
‘thereafter pumped ‘out’'to be 'sprayed by means of the

“reciprocdtory movement of the rod extending through
the: tube “‘as “aforesaid. *In" other words, the liquid is
forced:into" and thereafter out of “the tube by 'means
of the pressure exerted and the displacement of the liquid

by the rod ini its downward stroke.  With such comstruc-

““tion, " the. 'spraying operation oftentimes.'proves unsatis-
factory‘in ‘that in:'many instances, especially: when the
liguid in the ¢ontainer is at a'relatively: low level, an'in-

+suffitient amount of liquid seeks its level ‘in the discharge
tube to be pumped out and sprayed. In addition if the

- intake means at ‘the ‘base of the tube becomes clogged,
“the ‘sprayer is rendered completely inoperative.

It isvan object of the-present invention .to provide
means for forcing liquid to be sprayed from a container
with ‘considerable force ‘and in’appropriate quantities.

Ttis a further object of the present invention to provide
“means for forcing liguid to be sprayed from a container

“shich ‘will permit®the utilization” of all of ‘the liquid

" in the ‘container.

It isistill a further object ‘of the present invention to
provide means for ‘forcing liquid tc be sprayed from a
- container in which clogging of the passage means carry-
ring the liquid to be sprayed, is substantially prevented.
Tt is-still ‘a-further "object of ‘the present invention to

. provide: means for forcing liquid to be sprayed “from a
container “which has-all “of the aforesaid advantages but
swhich. is ‘nevertheless inexpensive to manufacture: and
'simple - to ‘construct.

--Other ‘objects and advantages of the preseiit invention

-are set forth in detail in: the ‘accompanying specification
~taken in‘conjunction with the accompanying drawings in
which:

Fig. 1 is arside view of the sprayer, embodying the
present invention, -partially in section;

‘Fig. 2 is a side’view of the means for the liquid to
be-sprayed from a container; and

Fig. '3 is an:exploded fragmentary view partially in
sections showing the parts comprising the means for forc-
ing ‘the-liquid to be sprayed from a container.

Referring to the drawing there is shown a container .

10 to hold the liquid to be sprayed. The container may
. be a glass jar or ‘aluminum jar or any other suitable
.~material may' be used. The container is ‘provided with
external threads 11. A substantially hollow cover 12

10.

15

20

2

constructed of plastic,: aluminum or. any other: .suitable

~material, having internal threads 13 is threadedly secured
to .the container 18. The cover 12 is provided at one
_side with:a ‘handle 14, constructed of any desired size or

shape, by means of which' the .sprayer is ‘held by -the

-user in -operation.

© The-usual type of magnetic vibrator motor (not shown)
is located within the cover.22.and is-provided: with-‘an
arm 15 of magnetizable material. - The'arm-15 is-adapted
to rock-pivotally-about a predetermined’ axis in-response
toithe energizing of 'the coils in the vibrator-motor. The
cover-12 is provided with internalsstops:in-any. marner
well known in the art to limit:the movemient ‘of-the'drm
15. - Blectrical -impulses: are “furnished: to the motor
through the wire’ 16 which:‘passes throtigh:-the *handle
14 for conmection at one extremity” to:the miotor. *The

*wire extends ‘at itsiother iextremity to:an"alternating -cur-

rent :supply ‘source ‘or ‘to a:direct’ctirrent :supply source
which has been convérted: to altérnating “current in any

- weil-known manner, as for example; by meansof an inter-

rupter in ‘the wcircuit. A switch 17; is-provided -in-the

- handle 14,:for contiolling: the supply of electricity to ‘the

~motor.. Theiother side’of the. cover ‘Has-an apeiture 18

25

-for'the: purposeés: hereinafter set' forth. ‘The cover 12-is
iprovided with--a"‘base” plate 19 ‘having an'Opening-20

adapted to recéive a: cylinder 21. ~The cylinder is:pro-
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-vided @t ‘the upper-énd with-a cylinder head 22 extending
.into’ the cover 14 ‘as shown. The ‘bases23 of the cylinder
“head-rests against-the:edges of the-aperture:-20 in:the

base plate 19. The cylinder-head 22 is provided with

- a-bore-24:adapted to receive the upper portion of-a verti-
ically ‘extériding piston rod 25. ‘The ‘upper ‘éxtremity’ 26
"isprovidéd with-a-collar 27 -which underlies-‘the-tinder-
‘side’ 28 “of ‘one-éxtremity’ 29 of theiarm 15. A coiled

‘expansionspring: 3¢ is mounted :around’ the 'piston rod
25 with its-opposite ‘ends engaging the'top of the cylinder -
“head-22 and the basé of ‘the collar 27.

" The -lowertportion’ of*'the piston rod 25 extends into
the ‘eylinder-21.. The lewer portion:of ‘said- piston: rod
is provided with an enlarged portion ‘3% -which' is of-sub-

“ stanitially ‘the same ‘diameter -as. the''diameter of the ‘bore
=32 'of 'the cylinder'21.” Preferably the outer walls of the
“enlarged sportion 3% of ‘the:piston- 25 slidably engages the

walls of ‘the ‘bore”32 ‘providing -a-substantially-‘air-tight

‘interfitting relation for the purposes:hereinafter-set foith.

i The cylinder 21-is disposed in' the contdiner:1¢ in a

“vertical positien. “The wpper: portion of ‘the ‘cylinder 21

is: provided “with! apertures 21’ for the:purposes-herein-
after set forth.” The' lower portion:is 'located “adjacent
the ‘bottom ‘of the''said ‘container. - The lower ‘portion ‘of
the eylinder 21 is-secured, tc a‘check valve:33 by ‘means

‘of \co-operating-threads 34 provided: on'the exterior of
“the ' ¢ylinder and the interior ‘of the:check valve as shown,

or *by: any‘other -suitable securing *means. ~ The: check

- valve:33 cormprises a fitting:35, a'balli36: sedted ‘within: an
‘opening’ 37 at:the base of “the fitting - 35-and a sereen

38 overlyingithe ball 36 and held in place’in'‘the!lower

+portion of the fittinig"35 bétween - anannivlar shoulder' 39
in‘the fitting-anid: the base of the cylinder 21.

The ‘cylinder 21 is ‘provided with ‘an-apétture or-port

40:1ocated onone sidévof ‘the cylinder-a relatively small

distance from"the ‘base ‘of-‘the cylifider. Fhe location of

~the aperture 4% “on ithe- cylinder-is such'that it is'mot
-blocked or closed by the check: valve: 33 when sectired

to' the cylinder 23 as hereinbefore described.
The piston rod 25 s so arranged-that in its*maximum

-upward : position - the : base "of : the:‘collar::31 is+slightly
~dbove ‘the aperture ‘40 for:'theipurposes”hereinafter:set

forth.
: Avdischarge tube 41.isiprovided adjacent :the ‘cylinder

- 21 ‘assshown in-the ‘drawings.: #The :opening : 42 ati'the
~base of-'the-discharge tube-is located:ion: theraperture:40
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in the cylinder 21. Preferably, the opening 42 is of the
same diameter as the aperture 40, with the portion of
the discharge tube surrounding the opening 42 abutting
that portion of the cylinder 21 which surrounds the
aperture 40. The lower portion of the discharge tube
is so constructed as to curve into the cylinder 21 at the
aperture 40. The upper extremity 43 of the discharge
tube is connected to a nozzle 44 for the ejection of the
liquid to the article to be sprayed. The nozzle 44 com-
prises a body 45, provided with an orifice 46, a cap
47, also provided with an orifice 48, secured to the
body and an O-ring 49 to prevent leakage held between
the body 45 and the cap 46. The body 45 and the cap
47 co-operate to cause the fluid forced therethrough to
be in the form of a fine mist or spray. Adjustment of
the spray may be obtained by turning the cap 47 on
the body 45 so that the relation between the orifice 46
and the orifice 48 is varied whereby sprays of varying
density are obtained.

Having thus described in detail the various parts of
the sprayer of this invention, the coaction of these parts
to operate the sprayer is as follows:

‘The container 10, while uncovered, is filled with a
substantially non-viscous liquid, such as paint, varnish,
or water. The cover 12 carrying base plate 19, handle
14, cylinder head 22, cylinder 21, discharge tube 41,
nozzle 44 and all other parts hereinbefore described
and interfitting therewith, is tightly secured to the con-
tainer 10. The lower portion of the cylinder 21 is
immersed in the liquid in the container 10. The spring
30 on the piston rod 25 normally urges the collar 27
against the underside of the arm 15 at its end portion
29 when the arm is stationary.

The wire 16 is connected to a power supply of the
alternating current type whereby the closing of the switch
17 energizes the magnetic motor, not shown, which in
turn causes the arm 15 to pivot about an axis within
predetermined limits so as to rock. The pivoting of the
arm 15 causes the underside thereof to strike the top of
the collar 27 depressing the spring 30 and causing the
piston rod 25 to move down into the cylinder 21 slightly
beyond the aperture 40. The arm 15 then swings up
causing the spring 30 to urge the collar 27 carrying the
piston rod 25 upwardly to a point where the bottom
of the enlarged portion 31 is slightly above the aperture
40 in the cylinder 21. This upward movement creates
a vacuum within the bottom portion of the cylinder 21
as a result of no air passing thereto because of the sub-
stantial airtight fit between the outer walls of the en-
larged portion 31 and the inner walls of the bore 32
within the cylinder 21. The ball 36 in the check valve
33 is displaced by the vacuum so created and permits
a relatively large amount of the liquid to rush from the
container 10 into the bottom portion of the cylinder and,
upon downward movement of the piston, such liquid is
forced through the aperture 40 in the side of the cylinder
and the opening 42 at the base of the discharge tube 42,
up a substantial distance into said discharge tube.  The
next or succeeding downward stroke of the piston 25
further urges the liquid up into the discharge tube 41
for forcible ejection from the nozzle 44, in spray or
mist form. The above operation is thereafter repeated
with the arm 15 rocking rapidly causing the piston to
move up and down a great many times per second.
The small diameter of the tube 41, as compared with the
large area of the opening 37, will prevent any appre-
ciable amount of liquid from being sucked into the
lower portion of the cylinder 21 from the tube, during
the existence of the vacuum therein; most of the liquid
will enter the cylinder through the much larger open-
ing 37. In other proposed sprayers the vacuum de-
scribed is not created and the amount of liquid drawn
up into the cylinder is negligible. In most instances the
cylinder itself acts as the discharge tube. In those struc-
tures where a separate discharge tube is provided, there
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is no co-relation between the discharge tube and the
cylinder, and piston particularly, as shown in the present
invention. It is to be noted that the vacuum created
causes the liquid to rush up into the cylinder and during
the compression stroke the liquid is forced into the
discharge tube. Thus it may be easily discharged in an
extremely advantageous manner with great force by the
pressure of the downward stroke of the piston rod 25.
Liquids at very low levels within the container may be
utilized for the reason that the vacuum created will
cause cven such low level liquid to rush into the lower
portion of the cylinder as aforesaid. In other devices
in which the cylinder also acts as the discharge tube,
the liquid by-passes the cylinder at all times causing the
same to clog up in many instances whereby the entire
device is rendered inoperative. In accordance with the
present invention the pressure exerted by the liquid in
the separate discharge tube will prevent such clogging.
A further advantage resides in the fact that any clogging
of the screen 38 or the opening 37 wherein the ball 36
is seated, will be eliminated by the force as exerted by
the liquid seeking the vacuum within the cylinder. In
the event, as may occur in rare instances, that liquid
does seep by the enlarged portion 31 and up into the
upper portion of the cylinder, apertures 21’ are provided
in said upper portion of the cylinder so that the liquid
may return therefrom into the container. It will be
noted that these apertures are so located that they are
normally above the top level of the liquid within the
container and are not blocked thereby.

While I have described my invention in some detail,
it will be understood that variations and modifications
may be made without departing from the spirit of the
invention and the scope of the appended claims.

I claim:

1. An apparatus for spraying liquids comprising a con-
tainer in which the liquid is to be placed, a discharge
tube extending into the container, the lower end of said
tube being closely adjacent the bottom of the container,
a cylinder disposed in the container in a vertical posi-
tion adjacent the bottom, the lower portion of the cylin-
der having a port and around said port being secured to
said discharge tube, a piston closely fitting said cylinder
at said port and reciprocable past the port to cover and
uncover the latter; a check valve communicating with the
cylinder and arranged to permit ingress of liquid into
the cylinder, a magnetic vibrator motor connected to
the piston to reciprocate the same, the piston moving
upward and downward in the cylinder to uncover and
cover respectively the port connected to the discharge
tube and said piston during part of its downward stroke
forcing the liquid into the discharge tube.

2. An apparatus for spraying liquids comprising a
container in which the liquid is to be placed, a discharge
tube extending. into the container, the lower end of said
tube being closely adjacent the bottom of the container,
a cylinder disposed in the container in a vertical posi-
tion adjacent the bottom, the lower portion of the cylin-
der having a port and around said port being secured to
said discharge tube, a piston slidably engaging the inner
wall of said cylinder at said port and reciprocable past
the port to cover and uncover the latter; a check valve
communicating with the cylinder and arranged to permit
ingress of liquid into the cylinder, a magnetic vibrator
motor connected to the piston to reciprocate the same,
the piston moving upward and downward in the cylinder
to uncover and cover respectively the port connected to
the discharge tube and said piston during part of its down-
ward stroke forcing the liquid into the discharge tube.

3. The invention as defined in claim 1 in which the
lower end of the discharge tube abuts a side wall portion
of the cylinder surrounding the said port.

4. The invention as defined in claim 3 in which the
port is substantially the same size as the bore of the dis-
charge tube.
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5
5. The invention as defined in claim 1 in which the
lower end portion of the discharge tube meets and makes
an acute angle with a side wall of the cylinder at the
said port.
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