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LAQUID SPRAYER 

William H. Rose, Jersey City, N.J., assignor to 
Stanco incorporated 

Application June 21, 1949, Seria No. 341,686 
(C. 299-89) 12 Claimis. 

The present invention relates to a method and 
means for Spraying or atomizing liquids, and 
particularly to a means for spraying liquid in 
Secticides and like materials. 

It is an object of the invention to provide a 
method and means for producing an insecticide 
Spray in Which a major portion of the liquid par 
ticles Will be so finely divided as to remain sus 
pended in the air for a considerable period of 
time. It is also an object to provide an atomiz 
ing device in which With Only slight changes, the 
quality of the discharge may be varied from a 
light to a heavy concentration of liquid in air. 
A further object is to provide a reservoir spray 
gun, in which provision is made for the opera 
tive combination of a spray gun pump with a 
conventional form of shipping container for the 
liquid. 
This invention and its objects may be fully un 

derstood from the following specification. When it 
is read in conjunction with the accompanying 
drawings, in which: 

Fig. 1 is a vertical section longitudinally of a 
spray pump and reservoir of the character con 
templated; 

Fig. 2 is a similar view through a portion of an 
alternate arrangement; 

Figs. 3 to 6A, inclusive, are end views of dis 
charge heads showing suitable discharge opening 
patterns; 

Figs. 7 and 8 are vertical sections through al 
ternate types of discharge head fillers; 

Figs. 9 to 13, inclusive, are vertical sectional 
views through alternate forms of discharge head 
aSSemblies; and 

Fig. 14 is a vertical section through a valved 
discharge head. 
In describing the invention as illustrated by 

the drawings, like parts have been designated 
by the Same numerals. 

Referring to Fig. 1, the numeral designates 
a reservoir for fluid, which is preferably a small 
size can in which the fluid is sold, having a 
threaded nozzle or pouring spout 2, and thereby 
provided for engagement in fluid-tight relation 
With a spray pump barrel 3 by means of the cap 
member 4, soldered or otherwise secured to the 
barrel. A fluid feed tube 5, carried at the for 
Ward end of the barrel 3, and opening therein, 
extends downward through and beyond the cap 4. 
for Such distance as to bring it into closely spaced 
relation with the bottom of the container to be 
used. The tube is provided with a balance open 
ing 6 at a point normally above the liquid within 
the container, and should be maintained in fluid 
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tight relation with both the cap and the pump 
barrel at their points of contact. A fluid-tight 
seal also must be maintained between the cap 4 
and nozzle 2, as by gasket i. 
The spray pump is of generally conventional 

nature, having a pump plunger 8 disposed in the 
barrel 3, except that the spray discharge head is 
formed according to the inventive concept herein 
Set forth. 
A partition 9, having an air passage opening 

9a, disposed adjacent the end of the barrel, forms 
a chamber 6 in communication With the reser 
voir i by Way of the tube 5. The partition 9 also 
serves to prevent any free liquid Which may be 
present in the chamber 0, from time to time, 
from draining back into the pump barrel. The 
closure for the end of the barrel is provided 
with an opening or openings 2 to permit the dis 
charge of a fluid spray. In the form shown by 
Fig. 1, a disc 3 of an absorbent and preferably 
a non-fibrous material, such as fine cellulose 
Sponge, a porous ceramic material, pumice, or 
fine steel wool, and the like. 
The material used is preferably one having a 

multitude of Small, generally discontinuous cells, 
Voids or passages distributed in closely adjacent 
relation throughout the mass of the material, the 
mass of the material, however, being of such na 
ture as to be substantially Self-supporting. AS 
indicative of the characteristics of the material 
contemplated, it may be said that the preferred 
material is one in which: 

. The number of cells, Voids or passages is not 
substantially less than 45,000 per cubic inch; 

2. The total air space produced by the Voids, 
cells or passages is equivalent to approximatel 
97% of the volume per cubic inch; 

3. The average size of the cells, Voids or pas 
sages does not substantially exceed .034 inch, 
Of the materials suitable for use as indicated 

above, that which is most preferred is a fine cel 
lulose Sponge material, which may be produced 
under such controlled conditions as to obtain the 
characteristics desired. 
Although a self-supporting filler material is 

preferred for use, Warious structural devices may 
also be utilized to maintain not only the original 
conformation of the disc, but also its relative 
positioia in the assembly. In the arrangement 
according to Fig. 1, the partition 9 is provided 
With a flange portion 9b which, in cooperation 
with the closure i , maintains the disc 3 in 
proper operating relationship in the assembly. 
The structure illustrated in Fig. 1, while a sim 

ple embodiment of the invention, may be re 



2 
ferred to in describing the principles and meth 
ods Of operation. The principle of operation dif 
fers from that of Comparable apparatus now 
known in the art, in that in a simple structure, 
the conventional syphon tube for lifting fluid 
from the reservoir has been dispensed With, in 
favor of an arrangement, which provides for 
positive, pressure lifting or displacement of liq 
uid from the reservoir. Whereas, in the conven 
tional spray pump, the fluid is lifted and sprayed 
on the forward stroke of the pump plunger, in 
the apparatus according to this invention, a two 
step operation is contemplated. 
On the forward stroke of the plunger 8, air 

is forced through the opening 9d into chamber 
0. The absorbent filler disc 3, while permit 

ting the passage of air to discharge through the 
closure by Way of openings 2, in combina 
tion with the closure ill, restricts the flow of aii' 
to such an extent that a slight excess of pres 
sure is built up in the chamber f0. The cham 
ber 10 being in substantially free communication 
with the reservoir through tube 5, the pressure 
in the chamber and in the reservoir tend to 
equalize, at a point slightly above atmospheric. 
On the rearward stroke of the plunger 8, the 
pressure in the chamber 0 and the pump barrel 
is slightly reduced, creating a pressure differen 
tial between the reservoir and the chamber 
which forces a portion of the fluid contents from 
the reservoir into the chamber, Where it is ab 
sorbed by the material of the disc 3. It is to be 
specifically noted that this is not the conven 
tional Syphon action. On the next forward Stroke 
of the plunger 8, the liquid is sprayed from the 
discharge openings 2, while the pressure within 
the reservoir is renewed. At the same time, any 
free liquid in the chamber G is forced back into 
the reservoir. The diameter of the tube 5 must 
be proportioned substantially with relation to the 
pump barrel 3 and with the absorbent capacity 
and air resistance of the absorbent filler 3. If 
the tube is too large, or the absorbent filler of too 
great density, an excess amount of air will be 
forced into the reservoir, and may cause flooding 
of the chamber 0 on the next rearward stroke 
of the plunger. The balance which must be ob 
tained is not extremely critical, however, and may 
be readily determined by simple experimentation 
in any particular instance, or may be calculated 
by conventional methods. The principal func 
tion of the balance opening 6 is to prevent an 
accumulation of pressure in the reservoir when 
not in active use. This opening is not of Suffi 
cient size, however, to interfere with the oper 
ation of the sprayer in the manner se, forth 
above. 

Before the initial use of the device, or when it 
has remained idle for a considerable period of 
time, its operation is facilitated if the absorbent 
filler element is first well wet with liquid. This 
can be done most simply by partially or entirely 
blocking the discharge port in the head , while 
building up a slight pressure in the liquid reser 
voir. Upon releasing such pressure by removing 
the port obstruction, the spray liquid will tend 
to flood the chamber 0 sufficiently to thoroughly 
Wet the filler element. If the filler is not pre 
Wetted, its resistance to the passage of air, when 
dry, may not be sufficient to build up an inter 
mittent pressure in the reservoir which will be 
high enough to raise a column of liquid through 
the conduit means 5. When using a discharge 
head which is removable as later described, the 
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2,310,319 
In Fig. 2 the inventive concept is shown ap 

plied in a slightly different manner. In the ap 
paratus illustrated, the pump or sprayer barrel 
3 is adapted for attachment to a reservoir in 
Which the tube 5 is carried by the nozzle mem 
ber 2. Also as shown, the partition is spaced 
from the filler disc 3, and a retainer member 
i3a is utilized to maintain the position of the 
disc. It should be noted that in the construction 
shown, the joints between the pump barrel 3 and 
cap member should be fluid-tight, and also that 
the cap 3 should be adapted to make a fluid-tight 
connection with the nozzle 2. One way in which 
this may be accomplished is illustrated. A disc 2a 
of an air pervious substantially absorbent mate 
rial, such as felt or the like, being inserted be 
tween the nozzle closure and tube supporting ele 
ment 2b, and the inner face of the cap. To some 
extent, this disc 2a modifies the pressuring effect 
on the reservoir, and tends to produce a drier but 
higher velocity spray, due to an increase in the 
preSSure and amount of air discharged through 
the absorbent disc 3. 
As may be apparent, the means by which the 

pump barrel 3 is affixed to the reservoir nozzle 
2 is variable within wide limits, but other ar 
rangements which are particularly suited for use 
in this invention, have been disclosed in a co 
pending application Serial No. 311,380, filed De 
cember 30, 1939. 
With reference to the Figs. 3, 4, 5, and 6, it will 

be noted that contrary to conventional practice 
When using a syphon tube sprayer, a variety of 
spray Opening patterns are made possible, where 
by the utility of the spray device is enlarged. If 
desired, the opening shown in Fig. 5 may be cen 
tered and also it may be enlarged within such 
limits as are determined by the size of the sprayer 
and the result desired. With a large single open 
ing, it is usually desirable to insert a piece of 
Wire or fabric mesh between the closure member 

and the disc 3 in order to avoid distortion 
or bulging of a Spongy, absorbent material under 
pressure from within the barrel, Ol' to assist in 
the spray dispersion. 

Referring particularly to Fig. 6 and the related 
sectional view 6A, a variable spray head has been 
illustrated in which a closure member f, having 
an enlarged opening of the type shown in Fig. 5, 
is backed by a rotatable disc a having a variety 
of discharge Opening patterns 2a punched 
therein. The disc a may be supported as by 
a loosely applied rivet fib, which being firmly 
affixed to the disc I a extends through the clo 
Sure and terminates exteriorly in a winged 
end by means of which the disc a may be 
turned so as to bring any desired spray pattern 
into register with the fixed opening 2 in clo 
Sure member f. 
In addition to the possibility of varying the 

form of the spray discharge by the use of differ 
ent discharge patterns as illustrated in Figs. 4 to 
6 inclusive, it is also possible to vary the char 
acter of the discharge by means of changes in the 
nature or form of the absorbent filler element 
3. As shown in Figs. 7 and 8, a disc 3 of any 
of the materials mentioned may be partially or 
completely perforated as at 3a, the perforations 
to coincide with the discharge openings in the 
particular discharge head or closure which may 
be used. Many variations and combinations are 
also possible in the form of the disc arrange 
ment. For example, the disc shown in Fig. 8, 
may be of half the illustrated thickness, and 

filler may be wetted before the head is applied. 75. backed by a similar or greater thickness of the 
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same 'Or an equivalent material to produce a disc. 
member having the same or similar character 
istics to those of the disc member shown in Fig. 
7. It is to be noted that although a consider 
able: variety of materials are available for use in 
forming the disc members contemplated, it is 
preferred to use a material which is substantially 
unaffected physically by either oily or aqueous 
materials. Of these materials, artificial sponge 
made from cellulose is preferred, as it is easy to 
Cut and shape, and perforations such as have 
been described in connection With Figs. 7 and 8 
may be made easily and will not be substantially 
changed by use. 
More elaborate arrangements for the construc 

tion. Of the Spray discharge head are illustrated 
in Figs: 9 to 13 inclusive, but all are within the 
Scope of the concept set forth in the descrip 
tion of Figs: 1 and 2. The principal object of 
the variations may be said to be for the purpose 
of obtaining refinements of construction or op 
eration. 

In Figs. 9; 9a, 9b, and 9c, there has been illus 
trated a form of the device in which provision 
has been made for the most efficient distribution 
of fluid from the reservoir and of air from the 
pump barrel and discharge head chamber. As 
shown, the structure comprises a pump. barrel 
3 having an end closure f, in which are disposed 
horizontally arranged discharge opening. 2, 
more clearly illustrated by Fig. 9d. The end 
closure with the annular partition 9 forms 
a discharge head chamber of greater length and 
Capacity than. ShoWn in any of the previously: 
illustrated structures. The chamber: further 
more is not in free communication. With the res 
ervior through the tube 5 as in Fig.1, the prin 
ciple of modifying the pressuringi effect, oin the 
reservoir as mentioned. With respect to the air 
rangement shown in Fig. 2 having been developed. 
further. In this modification, an annular - anti 
flooding member 4 is disposed in the rearward 
portion of the chamber against the partition 9, 
covering the upper end of the tube. 5. (Fig. 9e 
provides an end view of the member 4.) Thus, 
as previously mentioned, pressure to the reservoir 
on the forward stroke of the piston, is modified 
to some extent, as is the flow of liquid from the 
reservoir on the rearward stroke. In addition, the 
member 4, acts as a reservoir for any. excess 
of liquid which may rise into the chamber, per 
mitting the liquid to be more gradually absorbed 
by the filler f3. This member 4, is preferably 
separated from the disc or absorbent filler men 
ber 13 by means of spacer disc í5. which may be 
conveniently formed from thin metal or from 
tough paper and the like. The spacer. disc 5 
also serves" as an air distribution medim, in that 
Within the area of the opening in the annulai 
member 4, the disc is provided with perfora 
tions , 5a, as shown... in the Figure 9b, to pro 
vide a plurality of air streams through the filler 
3, and thus prevent localized drying of the filler 
by a single stream of air. In addition, peripheral 
cuts 5b in the disc 5, provide for easier trans 
fer of liquid from the annular member or from 
the tube 5. 

In Fig. 10, a modification is illustrated in which 
the absorbent filler 3, and the annular member 
designated as f4 in Fig. 9, are combined in a 
single member f3. In this showing, the member 
6 is of generally tubular nature, closed at the 
end abutting against the pump barrel closure 

, and open at the end adjoining the piston 8 
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that it covers and extends: beyond the edgeport. 
tions of the cap member 4, which, in this embodi 
ment, „isset into a side-wall of the pump:barrel: 
in: Order to obtain a...more compact sprayer as 
Sembly. Although shown as adapted for use: 
with a reservoir of the type illustrated in Fig. 2, 
obviously, the cap member may also be provided 
With a tube. 5 in the fashion shown in Fig.1. An 
other feature illustrated in this embodiment: is 
the use of a removable closure element , which, 
as shown, is provided for threaded engagement: 
with the end of the barrel. 3, thereby providing 
for interchangeability of closure elements having 
different discharge Opening patterns. In the 
present instance, openings are provided in the 
closure f to correspond with the passages pro 
vided through the closed end of element 6 in 
the manner described and illustrated by Figs: 7 
and 8. 

In Fig. ii., a structural arrangement is illus 
trated. Which provides one means to accomplish 
production line: assembly of such sprayers. As 
shown, the absorbent filler 3 is first packed in 
a cylindrical, two part container or discharge 
head , comprising a spray discharge portion 
?ia and an air distributing portion fib: The 
tWO, parts are: joined in fluid-tight relation and 
then soldered or otherwise joined to the end of 
a pump barrel 3, in, which the partition 9 previ 
ously has been inserted. 

If desired, provision may be made for the 
threaded attachment of the head to the barrel 
3.for the: same purposes as: mentioned in connec 
tion with Fig. 10, and further, for the purpose of 
permitting the use of one sprayer:barrel or pump 
in Spraying either oily or aqueous liquids, which 
obviously may not be sprayed through the same's 
fillerelementonce ithas been usedineither serv 
iC2:... When assembled in Suchi fashion, the dis 
charge heads may be fabricated separately and 
brought together with a prefabricated pump. 
barrel, at any convenient assembly point. Also, 
When using cellulose sponge with aqueous mate 
rials, it is desirable that the sponge be com 
pletely enclosed, as shown, in order to prevent 
SWelling When Wet, 

io Substantially overcCme any tendency of the 
nebulized particles of liquid to unite as droplets 
at the discharge openings, and collecting there, 
to. run. Out, and drop. from the discharge head, 
Figs. 12 and 13 illustrate a form of construction 
in which. a... liquid, collection area is provided 
directly behind the discharge head closure . As 
shown, the absorbent filler element 3 is spaced 

... from the closure is either by means of an an-. 
nular stop 8; as in Fig. 12, or by a perforate 
partition 9 as in Fig. 13. In the arrangement ac 
cording to Fig. 12, nebulization is a sole func 
tion of the absorbent material carried on within 
the head, with only a portion of the total spray 
being discharged through the opening 2 in the 
head. In the airangement according to Fig. 13, 
however, the partition 9 is provided with 
perforations Sa which function in the same 
fashion as those illustrated, for example, in Fig. 3, 
and the closure f is provided with an enlarged 
opening 2 through which the inner portions of 
the Spray Stream is discharged. In both forms 
however, those portions of the spray stream 
which may unite to form droplets tend to col 
lect in the area provided, and run back into the 
absorbent material. In the structure according 
to Fig. 13, the partition 9 is provided with an 
Opening 9b, or a series of such openings, similar 

or partition 9. The member 6 is of Such length 75 to the cuts shown as 5b in the disc 5 illus 



4. 
trated by Fig. 9b. These cuts permit the filler 
element 3 to re-absorb any liquid which may not 
be discharged in nebulized form, or Which may 
drip from around the openings in the partition 
9. 
Fig. 14 illustrates the application of a means 

for controlling the flow of liquid to an absorbent 
material in the discharge head of a device Such 
as illustrated in Fig. 1. As shown, a gland mem 
ber 20 is secured to the upper surface of the head 
portion of the sprayer barrel 3, directly over the 
tube 5. A needle valve member 2 having a 
knurled top, is provided for threaded engage 
ment in the gland member, and may be turned 
down or up to regulate the flow of liquid from 
the tube 5, and also the air delivered through 
said tube. A lock nut 22 maintains the Setting 
of the needle valve as desired. 
As has been indicated, the invention is not 

limited to any specific embodiment set forth for 
the purpose of illustration, and various changes 
may be made in the apparatus as described 
within the scope of the invention as Set forth 
by the appended claims. 
I claim: 
1. A sprayer device comprising in combination 

with a reservoir for liquid, a spray discharge as 
sembly above and in pressure-tight relation to 
the reservoir, including a ported discharge head, 
a conduit for liquid opening at One end into the 
head, and at the other end into a body of liquid 
confined in said reservoir, a means for producing 
surges of pressure air through said head, and a 
means for restricting the flow of pressure air 
through the head, diverting a portion of the pres 
sure air through said conduit into the liquid 
reservoir, said means including a liquid-absorb 
ent, fluid-dispersing element, adapted to receive 
liquid through said conduit, between Surges, 
under pressure of the air diverted to said reser 
VOlir. 

2. A sprayer according to claim 1, in Which 
the liquid-absorbent, fluid-dispersing element is 
a disc of a cellular, non-fibrous material disposed 
laterally of the head, forward of the conduit 
opening therein. 

3. A sprayer according to claim 1, in which 
the liquid-absorbent, fluid-dispersing element is a 
packing of a non-fibrous material substantially 
filling the head and covering the conduit open 
ing therein. 

4. A sprayer according to claim 1, in which the 
liquid-absorbent, fluid-dispersing element is a 
substantially cylindrical member, closed at one 
end, disposed in the head with the closed end 
of the cylinder adjacent the Outer ported end 
thereof, and a side wall portion covering the 
conduit opening into the head. 

5. In a sprayer of the character described, a 
discharge head assembly, comprising a casing, a 
conduit for liquid opening into the casing at an 
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2,310,319 
intermediate point thereof, a closure for one end 
of the casing having a discharge port therein, a 
liquid-absorbent, fluid-dispersing element in said 
head between the discharge port and conduit 
Opening, and a valve means carried by the casing 
to alter the effective area of the conduit opening 
in said casing. 

6. A Sprayer, comprising a spray pump barrel 
having a discharge end, means carried by the 
barrel adjacent the discharge end to engage a 
reservoir for liquid, a ported discharge end 
closure for said barrel and a perforate, lateral 
partition disposed within the barrel in spaced re 
lation to said closure member, a conduit carried 
by the Spray barrel, opening thereinto, forward 
of the partition and extending downward through 
the reservoir engaging means, and a liquid-ab 
Sorbent, fluid-dispersing filler element in said 
barrel, interposed between the discharge port and 
Said conduit, Said filler element adapted to divert 
a portion of the pressure air deliverable through 
Said barrel into the conduit tube, and receiving 
liquid therethrough from a reservoir, when at 
tached. 

7. In a Sprayer according to claim 6 in which 
the filler element comprises a body of a non 
fibrous, liquid-absorbent material, the mass of 
Said material Substantially enclosing a multitude 
of cells, voids or air passages, of which the greater 
number are separated one from another by liquid 
permeable Walls of the material. 

8. In a Sprayer according to claim 6 in which 
the filler element comprises a body of non-fibrous, 
liquid-absorbent material having a substantially 
cellular structure, in which the total volume of 
cells, voids and air passages is equal to about 97% 
of the volume of the body of material, 

9. In a Sprayer according to claim 6 in which 
the filler element comprises a body of a non 
fibrous, liquid-absorbent material having a sub 
Stantially cellular structure, in which the total 
number of cells, voids and air passages is sub 
Stantially 45,000 per cubic inch of the material. 

10. In a Sprayer according to claim 6 in which 
the filler element comprises a body of a non 
fibrous, liquid-absorbent material, the mass of 
Said material substantially enclosing a multitude 
of cells, voids or air passages of which the greater 
number are separated one from the other by 
liquid permeable walls of the material, said cells, 
Voids or air passages each having an average size 
not Substantially exceeding .034 inch. 

11. In a sprayer according to claim 6 in which 
the filler element comprises a body of a non 
fibrous liquid absorbent material and passages 
are provided in the material. 

12. A sprayer according to claim 6 in which the 
filler element is spaced from the end closure 
to form a liquid collection area behind the 
closure. 

WILLIAM. H. ROSE. 


