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UNITED STATES PATENT OFFICE 
2,557,247 

DOUBLE-ACTION SPRAYER 

Frank Ziher, Euclid, Ohio 
Application March 11, 1948, Serial No. 14,336 

(C. 299-97) 9 Cains. 
1. 

This invention relates, as indicated, to Sprayers, 
but has reference more particularly to Sprayers 
of the double action type. 
A primary object of the invention is to pro 

Wide a sprayer of the character described, by 
means of Which a novel form or type of Spray 
ing action is obtained. 
Another object of the invention is to provide 

a Sprayer of the character described, embodying 
a reciprocable tubular member, movement of 
Which in either direction causes a Spraying ac 
tion. - 

A further object of the invention is to provide 
a Sprayer of the character described, having em 
bodied therein an annular fluid chamber for stor. 
ing fluid to be sprayed. 
A further object of the invention is - to pro 

vide a sprayer of the character described hav 
ing an - Operating handle which constitutes a 
air compression chamber which is effective for 
Spraying. 
A further object of the invention is to provide 

a Sprayer of the character described, which con 
SistS of a minimum number of parts which can 
be readily assembled and replaced, if necessary, 
and can be easily disassembled for cleaning pur 
pOSeS. 
A still further object of the invention is to pro 

Wide a Sprayer most of the parts of which are so 
designed as to permit of manufacture in con 
mercially desirable quantities on standard screw 
machines, and at fairly low cost. 
Other objects and advantages of the inven 

tion Will be apparent during the course of the 
following description. 

In the accompanying drawings, forming a part, 
Of this specification, and in which like aunerals 
are employed to designate like parts throughout 
the same, 

Fig. 1 is a view, partially in side elevation anti 
partially in Section, of a sprayer embodying the 
invention; 

Fig. 2 is a side elevational view of an extension 
or auxiliary attachment for the sprayer of Fig. 1; 

Fig. 3 is a fragmentary cross-sectional view, on 
an enlarged Scale, taken on the line 3-3 of Fig. 1: 

Fig. 4 is a transverse cross-sectional view, taken 
on the line 4-4 of Fig. 3; 

Fig. 5 is a fragmentary cross-sectional view, on 
an enlarged scale, taken on the line 5-5 of Fig. 1: 

Fig. 6 is a fragmentary cross-sectional view, 
On an enlarged Scale, taken on the line 6-6 of 
Fig. 1; 

Fig. 7 is a transverse cross-sectional view, taken 
on the line - of Fig. 6; 

Fig. 8 is a transverse cross-sectional view, on an 
enlarged Scale, taken on the line 8-3 of Fig. 1; 
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Fig. 9 is a fragmentary cross-sectional view, on 
an enlarged scale, taken on the line 9-9 of Fig. 1; 

Fig. i0 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line - of 
Fig. 1; 

Fig. 11 is a view taken in the direction indi 
cated by the line f-f of Fig. 10; 

Fig. 12 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line 2 
of Fig. 2; 

Fig. 13 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line 3-3 of 
Fig. 2; 

Fig. 14 is a view similar to Fig. 1, but showing 
a modified form of Sprayer; 

Fig. 15 is a view similar to Fig. 2, but showing 
an extension attachment adapted for use With 
the Sprayer shown in Fig. 14; 

Fig. 16 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line 8-6 
of Fig. 14; 

Fig. 17 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line - of 
Fig. 14; 

Fig. 18 is a fragmentary cross-sectional view, 
on an enlarged scale, taken on the line 8-8 
of Fig. 15; 

Fig. 19 is a view, partly in elevation, and partly 
in section, and on an enlarged scale, of a portion 
of Fig. 14, and 

Fig. 20 is a view similar to Fig. 19, but showing 
another modification of the invention. 

Referring more particularly to Figs. 1 and 3 to 
11, inclusive, of the drawings, the sprayer will 
be seen to comprise an aluminum tube having 
an angularly disposed portion 2 at the rear there 
of, which terminates in an extension 3 of reduces 
diameter. 

Disposed within the tube for reciprocating 
movement in the latter is a brass tube of Smaller 
diameter than the tube , the tube 4 being con 
centric with the tube . The tube A is naintaines 
in fluid tight relationship with the forward end 
of the tube by means of a packing sleeve 5 of 
a soft material Such as neoprene and laninated 
duck which is interposed and fills the space be 
tWeen the tube and tube 4. The sleeve 5 is main 
tained against axial movement relatively to the 
tube by means of a bushing 6 and a packing 
nut 7. The bushing 8 is disposed within the for 
ward end of the tube and has a flange 8 which 
bears against a shoulder 9 formed by counter 
boring the forward end of the tube . The pack 
ing nut is threadedly secured to the tube . . 
Secured in threaded engagement with the rear 

end of the tube 4 is a hollow valve or check body 
0, preferably formed of brass and having a fluid 
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passageway , which is normally closed by means 
of a ball i2. The body () is provided with a coni 
cal ball seat 3 for the ball 2. The body & 
is also provided with a radial flange 8 against 
which a cup leather 5 is secured, as by means of a 
nut 6 which is threadedly secured to the rear pol' 
tion of the body 8. This cup leather is pref 
erably impregnated to withstand Water enu 
sions and oil insecticides, and forms a substan 
tially fluid-tight seal between the body 48 and 
the inner wall of the tube . A perforated metal 
screen 6a is secured between the body 9 and 
rear end of the tube a for the purpose of filter 
ing out any solid particles or foreign matter 
which might otherwise pass into the tube 4. in 
mediately ahead of the valve body G, the Wall of 
the tube A is provided with a pair of diametrical 
ly opposed fluid ports or openings i and 8, 
which establish communication between the in 
side of the tube 4 and the annular chamber 9 
between the outer surface of the tube 4 and the 
inner surface of the tube . 
The tube A is counterbored at its forward end 

to provide a shoulder 23, and is threaded for the 
connection thereto of a diffuser 2. A fiuid-tight 
seal between the diffuser 2 and the tube d is 
had through the use of a rubber gasket 22, which 
is interposed between the rear end of the diffuser 
and a brass washer 23, which bears against the 
shoulder 20 of the tube 4. 
The diffuser 2 f is threaded as at 24 for the at 

tachment thereto of a brass nozzle 25 having a 
spray opening 26. A fluid-tight Seal between the 
nozzle 25 and the diffuser is effected by means of 
an o ring 27, which is disposed in an annular 
recess 28 in the diffuser and bears against the in 
ner cylindrical wall 29 of the nozzle. The Wall 
29 terminates at the base of a conical forward 
wall 30, the apex of which lies at the botton of 
the nozzle or spray opening 26. 
The diffuser 2 has a fluid passageway 3 ex 

tending axially therethrough which communi 
cates at its forward end with a pair of radially 
extending openings or ports 32 and 33, which 
are diametrically opposite each other. 
fuser has a head 34 at its forward end which is 
cylindrical for a portion of its length and has a 
conical end 35 which bears against the conical 
wall 39 of the nozzle, the angle of the conical end 
35 being the same as that of the conical wall 38. 
The head 34 has a series of circumferentially 

Spaced grooves 36 cut therein, which extend tain 
gentially with respect to the head, and which, as 
shown in Fig. 3, have inclined side walls. These 
grooves, moreover, extend generally in the di- : 
rection of the incline of the conical Wall 35, SO 
that fluid directed through the grooves will be 
forced toward the nozzle opening 26. 

Rigidly Secured to the tube A at a point ad 
jacent the for Ward end of the tube is a handle 
37, preferably formed of aluminum. A pair of 
CrOSS-handles 38 and 33, also formed of alumi 
nun, are threadedly secured to the handle 3, 
and extend radially in opposite directions from 
the forward end of the handle 3. 
The extension 3 of the tube has threadedly 

Secured thereto an aluminum valve or check body 
4G having an externally knurled flange 4 which 
bears against the lower end of the extension 3, 
the body 48 having a fluid passageway 42 there 
through which is normally closed by means of a 
ball 43. The valve body 43 has a conical seat 
44, and the ball 43 normally rests on this seat, 
due to gravity or its own weight. The ball 43 is 
adapted to be lifted from its seat during use of 
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4. 
the sprayer, but is prevented from leaving the 
valve body by means of retaining ears or lugs 45, 
formed by slitting the upper end of the body 40 
at circumferentially-spaced points and bending 
inwardly the portions of the valve body formed 
by Such slitting. 
The valve body 40 is provided with an exten 

sion 46 of reduced diameter, provided with an 
nular corrugations 47, for the attachment there 
to of a hose 48, preferably made of neoprene, and 
which is adapted to extend into a bucket or other 
container containing the fluid which is to be 
Sprayed. 

For the purpose of maintaining the hose 48 
in a bucket, a weight 49 is provided for the lower 
end of the hose. This weight has an extension 
59 of reduced diameter, which extends into the 
lower end of the hose and is provided with an 
nular corrugations 5, which frictionally grip the 
inner wall of the hose. A wire clip 52 is used to 
clamp the hose to the extension 5. A perforat 
ed metal screen 53 is secured within the weight 
49 and is used to prevent foreign matter or solid 
particles from entering the hose 48. In order 
to admit fluid into the Weight 49 when the weight 
rests on the bottom of a bucket, a pair of dia 
metrically-opposite openings or ports 54 are pro 
Wided in the wall of the weight. 
A grip 55, preferably formed of neoprene tub 

ing, is cemented or otherwise Secured to the por 
tions 2 and 3 of the tube . 
A sheet metal clip C (Figs. 1 and 8), may be 

used for Securing to the upper edge of a bucket 
containing the fluid to be sprayed a hose 48. 
This clip has fanges C and C2 for supporting 
the hose 48 in an upright position. 

in using the Sprayer, the operator will grasp 
the handles 37, 38 and 39 with one hand, and will 
grasp the grip 35 with the other hand in approxi 
mately the manner in which a pistol is gripped, 
and Will reciprocate the tube a by means of the 
handles 3,38 and 39, thereby producing a spray 
from the nozzle 25. The spraying action is ac 
Complished in the following manner: 
As the tube A is moved to the right, as viewed 

in Fig. 1, a Suction is created in the tube behind 
the ball 12, causing the gall 3 to be lifted from 
its seat, permitting a Small quantity of fluid from 
the bucket to be drawn up into this space or por 
tion of the tube. During this movement, the ball 
2 remains Seated due to compression of the air 

in the annular chamber 9 between the tubes 
and 4, which pressure is sufficient to retain the 

ball 2 in closed position. The tube 4 is then 
moved to the left or to its original position, as 
shown in Fig. 1, causing the valve body 0 to 
exert preSSure on the fluid behind the valve body, 
thereby causing the ball 43 to be reseated, and the 
ball f2 to be unseated. At the same time, the fluid 
in said Space is forced through the valve body fo 
and tube 4, and through the nozzle 25. An excess 
of Such fluid Will flow through the ports or open 
ings and 8, and fill the annular chamber 9 
between the tubes and 4. 
Then, as the tube 4 is again moved to the right, 

the ball 2 Will be seated and pressure on the fluid 
Within the chamber 9 will cause such fluid to 
flow through the ports and 8 into the tube 4 
and out through the nozzle 25. At the same time, 
the ball 43 will be unseated and a fresh Supply of 
fluid will enter the space behind the body . 
In this way, a Spraying action is obtained on 

both strokes of the tube É, So that a "double 
action' is, in effect, secured. 
With the conical end 35 of the diffuser bearing 
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tightly against the wall 39 of the nozzle 25, the 
fluid is forced only through the grooves 36 and 
through the nozzle opening 26. The Spray thus 
produced is of conical shape and is diffused in the 
form of a mist or fine spray. The tangential 
arrangement of the grooves 36 imparts a Whirling 
or twirling movement or action to the Spray, 
which is highly effective for such diffusion pur 
poses. The shape of the spray cone can be varied 
to some extent by rotating the nozzle 25 So as to 
adjust or change the pressure of the Surface 35 
on the wall 30 of the nozzle. 
When the surface 3 of the nozzle is moved out 

of contact with the surface 3 of the diffuser, 
the fiuid will fioW over the entire cylindrical pOr 
tion of the head 34 of the diffuser, and emerge 
in the form of a long thin stream or Spray, which 
is not of conical form. The paSSage of SCIne of 
the fluid through the grooves 36 will nevertheleSS 
impart to such stream soline of the twirling move 
ment already referred to. 
The length of the spray or stream can be accu 

rately controlled by the intensity or speed of the 
reciprocating action. 
For certain applications or uses, particularly 

where it is desired to reach places to which acceSS 
is otherwise difficult, an extension attachment, as 
shown in Figs. 2, 12 and 13, is provided. 
This attachment comprises a long tube 55 of 

slightly smaller diameter than the tube 4, and 
having an angularly disposed portion 5. One end 
of this tube has an extension 58 of reduced dian 
eter to which a nut 59 is swaged or otherwise 
secured, this nut having a knurled head 6 and 
threads 6 adapted for threaded engagement 
with the threads on the forward end of the tube 
4. One end of the portion 5 of the attachment 
56 is threaded for the attachment thereto of a 
coupling 62 having threads 63 adapted for engage- - 
ment with the threads at the rear portion of the 
diffuser 2. 
When it is desired to use the aforesaid exten 

tion attachment, the diffuser 2 is unscrewed 
from the tabe , and the nut 59 Screwed to the 
tube , after which the diffuser, with its attached 
nozzle, is secured to the threads 63 of the coul 
pling 62. 

Figs. 14, 16, 17 and 19 show a modification of 
the sprayer, which, in many respects is of a con 
struction similar to that of the Sprayer Which 
has been described, with the following excep 
tions: 
The handle 3' is provided with a pair of CrOSS 

handles. 38' and 39, which are threadedly secured 
to the handie 37 and extend radially in opposite 
directions from the forward end of the latter. 
The handle 39' is made hollow for a purpose to 
be presently described, being provided with a 
ciosure or cap , which is threadedly secured 
theretO. 

he forward end of the tube i' is externally 
threaded as at for the attachment thereto of 
a nozzle body F2, a rubber gasket 3 being inter 
posed between the end of the tube 4' and the 
shoulder 4 formed by counter-boring the fluid 
passageway 5 of the nozzle body. The paSSage 
way 5 has a conical seat 6 for a ball . The 
forward end of the nozzle body 2 is threaded 
as at 8 for the attachment thereto of a nozzle 
3 having a spray opening 3 at its forward end. 
The ball 7 is normally urged against the seat 6 
by a compression coil spring 8, which is disposed 
Within the nozzle 9. One end of this Spring 
bears against the ball , while the other end 
thereof bears against a nozzle insert 82, 
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insert 82 bears against the conical Surface 83 of 
the nozzle, and has spiral grooves 84 and 84 in its 
outer surface. The construction and Operation. 
of this insert 32 is similar to that of the insert 25 
described in my copending application, Serial No. 
14,335. A fluid impinging on the nozzle insert 
passes through these spiral grooves, imparting to 
the fluid a whirling action, which causes it to 
emerge from the opening 8 in the form of a 
conical spray, covering a relatively large area. 
The ball - becomes unseated during the Spray 

ing action, and its main function is to prevent a 
siphoning action in cases where the nozzle end 
of the Sprayer happens to be at a lower level than 
the level of the fluid in the bucket or container 
from which the spray fluid is derived. 
This type of sprayer is designed for use With an 

extra nozzle (not shown) having a finer Spray 
opening than that shown. This extira, nozzle may 
be stored in the hollow; handle 33' When not in 
USe. 
. This type of sprayer is also designed for at 
tachment to a bottle or jar containing the fluid to 
be sprayed. For this purpose, a union or cou 
pling 85 is secured to one end of the hose 48", and 
is used for the connection to the hose 48 of a 
second hose 8''. A bottle or jar cap 86 is 
clamped between the hoses 43' and 48’’, as shown 
in Fig. 17. 

For certain applications or uses, particularly 
Where it is desired to reach places to Which access 
is otherwise difficult, an extension attachment, as 
shown in Figs. 15 and 18, is provided. 

This attachment comprises a long tube 8 of 
Substantially the same diameter as the tube l', 
and having an angularly disposed portion 88. 
One end of this tube has an extension 89 of re 
duced diameter to which a nut 99 is swaged or 
otherwise secured, this nut having a knurled head 
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9, and threads 92 adapted for the attachment 
thereto of a coupling 93. 
The coupling 93 has threads 94 adapted for en 

gagement with the threads on the forward end 
of the tube i'. One end of the portion 88 of the 
attachment 8 is threaded for the attachment 
thereto of either the nozzle unit 2-9, or the 
extra nozzle unit which is stored in the handle 
39'. 
When it is desired to use the aforesaid exten 

sion attachment, the nozzle Unit 2-3 is un 
screwed from the tube 3', and the nut 93 screwed 
to the tube 6', after which the nozzle unit 2-9 
or the other (Stored) nozzle unit is Secured to 
the threads at the end of the portion 88 of the 
attachment . 

Referring to Fig. 20, the sprayer, in this case, 
is similar to that shown in Fig. 14, and con 
prises a tube A', having an aperture 95 in the wall 
thereof. Secured to the tube 3', is a handle 37', 
which is similar to the handle 3. Secured to 
the handle 3', at a point adjacent the aperture 
95, is a hollow handle 38', provided with a clo 
sure or cap 96, having an aperture 9 therein, 
which is in axial alignment with the aperture 95. 
Mounted for Siding movement in the hollow 
chamber or compartment, 98 of the handle 38', is 
a guide nut 39, to which a cup leather it is 
clamped, as by means of a screw , which is 
threadedly secured to the nut 39. A COInpression 
coil spring 2 is interposed between the screw 

and the cap 36. The handle 38'' also has 
a passageway 33, which is in axial alignment 
with the aperture 95 and establishes communica 
tion between the latter and the compartment 98 

The 5 of the handle, 
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The hollow chamber or compartment 98 forms 
a storage reservoir or container in Which air is 
compressed during the reciprocating action of the 
tube 4.'', this compression of the air being re 
sisted or built up by the pressure of the Spring 

2 on the piston formed by the cup leather 6. 
The air thus stored or compressed within this 
chamber is effective to continue the spraying ac 
tion for a brief interval at the end of each stroke 
of the tube 4.'', so that the periods of non-spray 
ing between Strokes are reduced. In this man 
ner, a Substantially continuous Spraying action is 
obtained. 

Sprayers, as thus described, are of general util 
ity, being adapted for numerous uses, particular 
ly outdoor uses. Bhey consist of a minimum nuhin 
ber of parts which can be readily assembled and 
replaced, if necessary, and can be easily disas 
Sembled for cleaning purposes. Each part is SO 
designed as to permit of manufacture in commer 
cially desirable quantities on Standard Screw ma 
chines, and at fairly low cost. Moreover, the 
Sprayers are adapted for attachment to jars, bot 
tles or other contains of conventional form. 

It is to be understood that the forms of my in 
vention, herewith shown and described, are to be 
taken as preferred examples of the same, and 
that various changes in the shape, size and ar 
rangement of partS may be resorted to, without 
departing from the Spirit of my invention or the 
scope of the subjoined claims. 

saving thus described is is ention, clairn: 
3. In a Sprayer of the charactei described, a 

tuculiar nerber, a second louial neber tele 
scopically innovable in Said first tubular meinbei', 
means operabie upon relative movement of said 
Secord is eineer to said first rebel for ejecting 
fiuid through said second member, an operating 
hankie rein ovably Secured to and having its axis 
extending ladiaily fi'Ozzi Said Segond tubular 
inenber, said handle bairag hollow and in coin 
illinication. With the interior of Said Second tubul 
Jar gneinber, and coilstituting an air chainber for 
storing air which is effective to discharge fluid 
fro: Said Seceild tubular inheringer. 

2. A Sprayer, as defined in clain , in Which 
Said hollow laide has piston means disposed 
tiherein for resisting the Storing Ci Said air in 
the handle, said piston Clea: is being under pres 
Sure of a coiEagreSSion coil Spring. 

3. In a Silayer of the character described, a 
tubular member having a straight, portion and a 
portion forined integrally with the straight por 
tion and extending at an obtuse angie to the 
atter, Said aSt-inaried gortion constituting a 
hand grip for aciding the Sprayer during th: 
Spraying operatio;a, a Second tubular inemier 
telescopically invabie in the straight portion of 
Said fii St, tuitoulia, iii.3i:libel arid projecting from 
the latter, Ornally closed valve means at the 
lower end of S2id hand grip portion of Said first 
tubular renber, incrinally closed valve means at 
the inner end Cf Said Second tubular member, 
Said first-named valve means adapted to be 
opened upo!h movement of the second tubular 
enber away from Said first tubular linember, 

and Said Second-in ained valve means adapted to 
be opened upo) movement of the Second tubulai 
Inenbei toward Said first tubular member, said 
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Second tubular inember being provided With a 
tuiuliar handgrip for reciprocating the Same, and 
a pair of cross-handles threadedly and removably 
Secured to said tubular hand grip and extending 
radially in opposite directions therefrom. 

4. A sprayer, as defined in claim 3, in which a 
flexibie tube is attached to the waive means at 
the lower end of the hand grip portion of the 
first-naired tubular nearber, and a Weight is ap 
pended to said flexible tube, Said Weight adapted 
to Sustain the fiexible tube in a vertical position, 
Said Weight being hollow and having inlet Open 
ingS in the Wall thereof adjacent, itS lower end. 

5. In a Sprayer of the character described, a 
tubular member, a Second tubular raember tele 
Scopically novable in Said first tubular member, 
wave heans operable upon relative novernent of 
said Second member to said first member for per 
initting fluid to iOW through Said Sacoid member, 
a cillow handle in coil inunication with the in 
teliol of Said Second tubula, inenber, and con 
Stituting an air chamber for StCiring air which 
is effective to discharge fluid froin Said Second 
tlibulai' reiinger, and means in Said hollow han 
die for resisting the Storing of Said air in the 
handle, 

6. A Sprayer, as defined in clairn 5, in which 
Said i3S3-railed ineains includes a piston. 

7. A Sprayer, aS defined in clairn 6, in which 
Spring Ineans are provided for resisting move 
Enent of Said pistoia in Said handle. 

8. In a Sprayer of the character described, a 
tubular member, a Second tubular member now 
able telescopically in Said first tubular member, 
waive rileans operable upon relative novement of 
Said Second member relatively to Said first inem 
her for periSitting fluid to flow through said Sec 
Ond ineber, and a handle having its axis ex 
teinding radially to said Second tubular member, 
Said haindle being hollow and in communication 
With the interior of Said Second tubular member, 
and constituting all air chamber for storing air 
Which is effective to discharge fluid froni said 
Second tubular me{aber, said hollow handie hav 
ing piston (leans for resisting the storing of air 
in the handle, and Said piston maans being under 
preSSure of a compression coil Spring. 

9. A Sprayer, aS defined in clairn 8, in which 
Said handle has a removable cap, and said spring 
is interposed between said cap and said piston 
63S. 

FRANK ZIHERL. 
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