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United States Patent 0 

3,186,580 ' 
HAND SPRAYER HAVENG (IN-OFF (ZQNTRQL 

VALVE MECHANHSM 
Walter R. Schedel, Attica, N.Y., assignor to R. E. Chaplin 

Manufacturing W0rhs,'lnc., llatavia, N.Y., a corpora 
tlon of New York > 

, Filed Aug. 15, 1962, Ser. No. 217,050 
a 3 Claims. (til. 239-618) 

This invention relates to a hand held sprayer of the 
type having a dispensing nozzle portion which is attach 
able to a source of water and to a receptacle for holding 
a solution to be sprayed, and which by means of a 
Ventu-ri generated suction or entrainment action of a 
metering element within the sprayer, draws the solution ' - 
from the receptacle into the water stream. 
The water ilow control mechanism associated with such 

Sprayers generally is cumbersome and inconvenient to 
operate. Usually the operation of the on-off valve re 
quires two hands, one to hold the sprayer ?rmly and the 
other to turn an on-oii lever. There have been on-o? 
valve'lever arrangements which can be operated by the 
thumb of the hand ‘holding the sprayer, but not without 
some di?iculty. ‘ - . 

Generally speaking, . hand sprayers of conventional 
construction makefno provision for conveniently enabling 
the user readily alternately to spray water and the en 
trained solution from the associated receptacle, and water 
only. In other words, conventional hand Sprayers, unless 
the solution containing receptacle is ?rst detached or is 
emptied, will always deliver a stream which contains the 
entrained solution. This inability or" conventional devices 
to enable a‘user readily and selectively to spray either 
water and solution, or water alone, at an object, is a 
shortcoming'which places limitations on the utility of 
such devices. ‘ ' 

It is an object of this invention to provide an improved 
hand held sprayer which is provided with a convenient 
and e?icient water flow control valve mechanism which 
can be actuated simply and easily to an “on” or “oil” 
position by the same hand which grips the sprayer with 
out releasing the grip on the sprayer. A related object of_ 
the invention is to provide a valve‘control mechanism 
as described which is rugged, and is easy to assemble and 
'rnount in the sprayer body. 

It is also an object of this invention to provide an im 
proved hand held sprayer which includes simple, effec 
tive, and convenient to use means for enabling the opera 
tor selectively to spray Water alone or water with a solu 
tion entrained therein. A related object of the invention 
is to provide a means as just described which canbe 
operated easily by a ?nger of the hand which grips the 
sprayer. ' v 

_ Another object of this invention is to provide an im 
proved hand held sprayer which is extremely rugged and 
compact in construction, and which advantageously en 
ables the user to utilize a portion of the conduit connect 
ing the sprayer to the water supply source as a handle 
or gripping portion. ‘ 

In accordance with one aspect of this invention, the 
hand sprayer is provided with ,a unique on-o? control 
valve assembly which can be conveniently actuated by 
the thumb of the hand gripping the sprayer and which 
provides extremely ef?cient and positive regulation of 
water ?ow through the main Water passageway in the 
nozzle body portion of the sprayer with application of 
only a modest thumb pressure. The actuator of the con 
trol valve is most advantageously positioned for pivotal 
movement about a transverse axis at the top and rear 

1 portion of the sprayer body so as to act similar to the 
cocking lever'of a revolver. The sprayer body also pref 
erably resembles a revolver. ' 
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The actuator most advantageously forms a cam menu 

her which has a cam surface in eccentric relation with 
vrespect to its pivot'axis, and is adapted to engage an 
actuating pin which desirably is urged against the cam 
surface by suitable resilient means, which is preferably 
a substantially comically shaped valve member made of 
rubber or similar resilient material. The cam member 
has flanges which are suitably anchored in place within 
a guide member held in a cavity in the sprayer body. The 
guide member has a centrally disposed bore in which the 
actuating pin is slidable. When the cam member is 
moved forward by the thumb of the operator, the cam 
surtace is moved into a position which forces the pin 
against the valve member to distend and hold aconically 
shaped nipple portion thereof into a small notch on the 
side of the water passageway in the sprayer body opposite 
to that on which the on-off control valve assembly is 
mounted in this position water ?ow through the water 
passageway in the sprayer body is out ch. When the cam 
member is moved rearward by the thumb, the pressure 
of the cam surface on the pin is relieved, enabling the 
combined pressure of the water and the resiliency of the 
valve iember to move the conical nipple portioniof the 
valve member to one side 0t‘v the water passageway to 
allow water to flow around the valve member. , 

In accordance with another aspect of the present inven 
tion, a passage opening to atmosphere is provided in the 
sprayer body which opening communicates with the throat 
of a Venturi metering element inserted in the water pas 
sageway of the sprayer body. The throat of the meter 
ing element communicates with an inlet tube extending 
into a jar or receptacle containing the solution to be 
sprayed. ‘Where the sprayer body resembles a revolver, 

, the water passageway extends longitudinally of the barrel 
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like portions of the body and the outer end or opening of 
the passage to atmosphere as well as the Venturi meter 
ing element are located at a point on the barrel~like por 
tion of the sprayer body which is within reach of the 
index ?nger of the hand of the operator gripping the 
handle of the sprayer body. By simply covering the 
opening of the passage with the index ?nger, the low 
pressure or vacuum developed at the throat of the Venturi 
metering element is permitted to develop to cause solution 
contained in the receptacle to become entrained in the 
Water ‘stream passing through the water passageway. 

, Upon removal of the ?nger from the opening, the throat 
pressure of the metering element is brought to atmos 
pheric pressure so that the suction action for drawing solu 
tion from the receptacle is terminated. Thus, the operator 
can conveniently with one hand selectively direct, for in 
stance, a spray containing a garden insecticide or herbicide 
chemical in water solution or water alone at particular 
selected points on the vgarden or lawn. This aspect of 
the invention is also useful for washing cars and other 
vehicles, in which case the receptacle will contain a solu 
tion of a cleaning agent‘such as soap, so that the opera 
tor can selectively direct either soapy water or water alone 
onto the vehicle. 

Other objects, advantages and features of the invention 
will become apparent upon making reference to the 
speci?cation to follow, the claims and drawings wherein: 
FIG. 1 is a side view of a hand sprayer incorporating 

both the spray selecting and on-ofl valve features of the 
invention and wherein the end of a water hose forms a 
handle for the sprayer; " 
FIG. 2 is a longitudinal vertical sectional view. of the 

sprayer illustrated in FIG. 1; i ' 
FIG. 3 is a vertical sectional View taken substantially 

along line 3——3 of FIG. 1; _ , ' 

FIG. 4 is a side view of a modi?ed hand sprayer em 
bodying only the on~ofl valve feature of the invention; 
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FIG. 5 is an enlarged longitudinal vertical sectional view 

of the sprayer of FIG. 4; 
FIG. 6 is an exploded view of the on-o? valve control 

mechanism used in the sprayers of FIGS. 1—5; 
FIG. 7 is a fragmentary side View, partly in section, of 

the on-o?r valve control mechanism of FIG. 6; 
FIG. 8 is a vertical sectional view of the on-oif valve 

mechanism taken substantially along line 8-—8 of FIG. 7; 
and 

FIG, 9 is a top plan view of the on-oif valve control 
mechanism of the present invention. 7 

Refer now to FIGS.'1-3 of the drawings which illus 
trate an exemplary embodiment of. the invention. The 
sprayer, designated generally at Til, includes a jar 11, 
which may be made of glass or plastic, for holding a 
solution of a garden chemical if the sprayer is to be used 
for such purpose, or a soap solution if the sprayer is 
to be utilized as an accessory in washing cars and the like. 
The jar 11 has an open top de?ned by an externally 
threaded neck 12 to'which an internally threaded cap por 
tion 13 of a cast metal, or plastic sprayer body is thread 
edly engaged. The cap portion 13phas a neck 14 connect-' 
ing it to a barrel-shaped portion 15 of the sprayer body. 
In accordance with conventional practice, the cap portion 
13 is provided with one or more atmospheric vents in 
(see FIG. 2). The barrel-shaped portion 15 is connected 
to a downwardly and outwardly inclined portion 17 hav 
ing a back-flow preventing valve containing end portion 
18. The end portion 13 has an internally threaded cou 
pling 19 rigidly secured thereto which is adapted to be 
attached to a correspondingly externally threaded ?tting 
29 of a garden hose 21. The end of the hose 21 together 
with the inclined sprayer body portion 17 form a pistol ' 
grip handle for the sprayer and together with the barrel 
shaped portion of the sprayer resemble a pistol. 
The barrel-shaped portion 15 of the sprayer body is 

provided with a longitudinal passageway 22 which, in 
the'embodiment illustrated, ?ares outwardly at the front, 
end of the body portion 15. The opposite'or inlet end of 
~the passageway 22 communicates with. a passageway 23 
provided in the downwardly and outwardly inclined por 
tion 17 of the sprayer body. The passageway 23 in turn 
communicates with an outlet chamber 24 which contains 
a back-?ow valve assembly 25 of any suitable design, as, 
for example, shown in U.S. copending application Serial j , 
No. 197,188, ?led May 21, 1962, which prevents back ?ow 
of ?uid into the hose 21. 
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A thumb operated on-otf control valve assembly 3t‘? is I 
provided substantially at the juncture of the barreléshaped 
portion 15 and the downwardly inclined portion 17 of the 
sprayer body for regulating the flow of ?uid through the 
sprayer. This valve assembly will be described in detail 
later on in the speci?cation. 
A metering element 35 is press ?tted or otherwise se 

cured within the passageway 22, and is provided with 
a series of axially aligned ?uid conducting passages 
which operate to provide a reduced pressure or Venturi 
action necessary to eifect a suction which draws the solu 
tion in the jar 11 into the fluid stream coursing through the 
passageway 22. As illustrated, the metering element has 

' a tapered inlet or upstream passage 36 which communi 
cates at its widest end with the. passageway 22 and con 
nects at its narrowest end with an intermediate substan 
tially cylindrical passage 37 of reduced cross-section. The 
'passage 37, in turn, communicates with a third, substan 
tially cylindrical passage 38, of greater cross-section than 
the passage 37. The metering element has a narrow, 
latera-l'inlet passage 39 which intersects the metering ele 
ment passages at a point near the low pressure point or 
throat of the metering element. ' 
The inlet passage 39‘is in communication with a vertical ' 

bore 40 formed in the‘ neck portion ldand cap vportion 13 
of the sprayer body. The lower portion of the bore 40 
extends through a downwardly extending. nipple .41 which 
receives in substantially water-tight sealing relation the 
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discharge or outlet end ofa flexible inlet tube 42 which 
extends down into the jar 11. .The inlet tube 42 is pro 
vided with a sediment ?ltering screen 43 a?ixed to the 
inner end thereof. ' 

Referring more particularly to FIGS. 2 and 3 of the 
drawings, a section 45 of the metering element 35 desir 
ably is reduced to provide anannular chamber debe 
tween the sprayer body and the metering element approx 
imately at the point where the metering element- inlet 
passage 39 is located. Thesidelof the barrel-shaped 
portion of the sprayer body has ,a horizontal transverse 
vent’ passage 50 located opposite the annular chamber 46. 
The vent passage extends between the annular chamber 46 
and the outside oflthe sprayer. The metering element 35 
and the related vent passage 50 are located about an 
index?nger’s distance from the top hand gripping surface 
of'vthe inclined portion 17 of the sprayer body behind the 
on-otf valve control assembly 30, so that'the top of the 
index ?nger of the hand holding the sprayer can cover the 
opening of the vent passage 56 to isolate the inlet pas 
sage ‘39 of the metering element from atmospheric pres 
sure to enable the, metering'element to.create a suction to 
draw‘ the spray solutionin the‘ja'r into the metering ele 
ment. As long as the vent opening 50 is uncovered the 
inlet passage 39 of the metering element is at atmospheric 
pressure so no suction is present to draw the solution in 
the jar into the metering element. Then only water would 
be sprayed. . ' 

An adjustable de?ectoreti is removably mounted on the 
end of the barrel~shaped portion 15 of the sprayer body. 
The. deflector has a ?at outwardly. and downwardly in 
clined ?uid impinging portion 61 and ‘anarcuate, trans 
versely disposed handle 62'. The de?ector. member 66 
is adapted to de?ect and fan out the discharge ?uid leaving 
the passageway 22 of the sprayer. The de?ector member 
6t?’ maybe readily rotated on the end of the sprayer body 
through a complete circle to enable the spraypattern to 
be directed in any'selected direction for a- ?xed position 
of the sprayer. I V 

The vent hole 5%? constituting one aspect of the inveng 
tion may be eliminated where a mixture of the solution in 

V the jar Ill ‘and water or other carrier liquid is desired at 
all,‘ times. The sprayer 10' shown in'FIGS. 4 and 5 is 
such a sprayer. Since there is no’ need. for a hole 50 
within'the reach of the index ?nger of the hand gripping 
the sprayer,’ the metering element .35’ thereof is more 
esirably located‘ at the very end of the barrehshaped 

portion 15' of the sprayer body. This portion 15' of the 
sprayer of FIGS. '4 and 5 is of much greater length than 
the corresponding portion of the sprayer 1070f FIGS. 1-3. 
The barrel-shaped portion 15' has a-doublebaireled con 
?guration, namely an upper barrel portion 150: with a lon- ~ 
gitudinal waterv carrying passageway 22' and’ a lower 
barrel portion ISbwitha longitudinal passage 63 con 
taining a chemical solution carrying inlet tube 64 made of 
polyethylene'or similar; material. The. inlet tube 64 ex 
tends through an invertedu-shapedrecess 65 in the bot 
tom of the sprayer. body directly into, the jar 11. The end 
of the inlet tube has a sediment screen 43". a?‘ixed thereto. 
The. recess 65 is de?ned by. asprayer'body neck portion 
14%’ which joins a cap portion 13' which is similar to the 
cap ‘portion 13 in the sprayer 10 previously described. 
The outer end of the inlet tube 64.‘ makes connection 

with a substantially cylindrical nipple 66 of the metering 
element 35’. The metering element 35’ may be construct 
ed like the metering element 35 anda further description 
thereof will not be given. Su?ice it/to say the nipple 66 
has a passage:69 which. communicates’with the throat por 
tion of themetering element'so that the suction developed 
thereat is etfe'ctive to draw the chemical solution in the 
jar 11' through-the inlettube 64 ‘into the metering ele 
ment. The element 35" projects slightly beyond the end ‘ 
of the upper barrel515a of- the sprayer body and a'?uid 
seal is obtained between'the de?ning wall of the bore‘ 22' 
and the, outer surface of the. metering element by a sealing 



3,180,580 
5 

member such as O-ring 67 retained in an annular‘ groove 
68 in the metering element. This arrangement enables 
the metering element to be readily removed by the user 
with either his ?ngers or a suitable tool. 
The pasages 22’ and 63 of the upper and lower barrels 

15a and 15b which open onto the front end of the sprayer 
body are covered by a cap member 79 releasably held 
thereon by a wire clip 71. The cap member 70, in turn, is 
adapted to receive a movable, adjustable de?ector 60' 
similar in construction to de?ector 60 hereinabove de 
scribed. Tn removing the metering element 35' from 
the passage 22’, the ?exible inlet tube 64 attached thereto 
is removed simultaneously therewith, thereby enabling 
the user readily to remove for cleaning or replacement 
those portions of the sprayer which tend to become 
clogged. _ 

Another feature of the sprayer shown in FIGS. 4 and 5 
which is absent in the FIGS. 1-3 is that the downwardly 
and outwardly inclined portion 17’ of the sprayer is ex 
tended in length to form a pistol grip handle 72 for the 
sprayer independently of the end of the water hose. The 
hose 21 connects to the end of the handle '72 through 
hose couplings l9 and 2d. The handle 72 includes the 
back-flow valve referred to previously in describing the 
sprayer of FIGS. 1-3. 
The Sprayers of FIGS. 1-3 and FIGS. 4-5 have identi 

cal on-off control valve assemblies 3t) now to be described. 
The asesmbly 3% is located substantially at the juncture 
of the hand gripping sprayer body portion and the barrel 
shaped portion of the sprayer body. 
As more clearly shown in FIGS. 6 through 9, the control 

valve assembly 3i} desirably is mounted within a vertical 
cavity or recess 76 formed in the sprayer body. The 
assembly includes a segmental circular cam 73 having a 
cam surface 74% in eccentric relation to a transverse axis 
oi‘ rotation about a pin 75. The cam 73 is positioned 
Within a slot formed in a cylindrical guide member 863, the 
pin being supported in openings in the guide member 80 
and the sprayer body. The gude member 89 is press ?tted 
or otherwise secured in a cylindrical portion 76a of the 
recess 76. 
The cam 73 is provided with a knurled upper thumb 

engaging section 77, desirably of greater width than the 
cam 73 comfortably to accommodate the thumb of the 
operator. The thumb engaging section 77 has a rear 
shoulder 78 to facilitate movement of the cam 73 by 
the thumb in a forward ?uid-flow cut-otf direction, and 
a concave portion 79 to facilitate movement of the cam 
73 by the thumb in the opposite direction to the “on” 
position. The cam 73 may be provided with suitable 
indicia to indicate the “on” and “off” positions of the valve 
30. The sprayer body recess 76 has a narrow sequential 

jcircular section 76b to accommodate the pivotal move 
ment of the cam 73. - 
The guide member St}! has a base portion 83 provided 

with a centrally disposed cylindrical bore 84. The bore 
34 is adapted to receive in slidable relation a valve actu 
ating pin 85, one end of which abuts against the cam sur 
face 74 of the cam 73. The pin actuates a conically. 
shaped resilient valve body 86 having a ?ange 87 sand~ 
wiched between the guide member 34} and the de?ning wall 
8% of the inner end of the cylindrical section 76b of the 
valve body recess 76. The conical end of the valve 
body 86 extends into the water passage 23 or 23’ or" the , 
sprayer body through an opening 89. 

In response to the rearward movement of the cam 73, 
the cam surface 74 pushes the pin against the tip of the 

' valve body 86 to distend the tip into a notch 90 in the wall 
of the passage 23 or 23' opposite the opening 89, whereby 
?ow of water through the passage 23 or 23' is stopped. 
Forward movement of the cam 73 relieves the pressure of 
the cam surface 71% on the pin 85 so that the resilient valve 
body retracts to open the pasageway 23 or 231'. 

10 
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To summarize the operation of the sprayers of the pres 
ent invention, the jar 11 is ?rst ?lled with a solution of 
the material to be sprayed. The cap portion 13 or 13’ of 
the sprayer body is then threadedly attached to the jar 
11 and the coupling 19 is connected to the hose 21 in the 
manner hereinabove described. The user then grips the 
piston grip handle of the sprayer and, when water pres 
sure is applied to the hose, the knurled section 77 of the 
cam 73 is pulled rearward by the thumb of the hand hold 
ing the sprayer. As previously indicated, this action re 
leases cam pressure on the pin 35 to open the passage 23 
or 23’ to flow of water around the valve body 86. 

In the form of the invention of FlGS. l—3, as soon as 
the index ?nger is placed over the vent passage 59, the 
?ow of water passes through the passageway and the 
metering element 35 will generate a suction which draws 
the solution in the jar 11 up into the metering element. 
This same suction action is automatically produced in 
the sprayer of FIGS. 4 and 5 which omits the vent hole 
5d. The Water, with the thus entrained solution, then 
passes out of the sprayer and impinges against the por 
tion 61 of the deflector 6% or 6t)’. If only a water spray is 
desired in the form of the invention of FIGS. 1-3, the 
vent passage 5%} is left uncovered. 

Stoppage of the flow of water through the sprayer 10 
is readily achieved by simply pushing the cam 73 forward 
with the thumb of the hand grasping the sprayer. Such 
movement of the cam 73 causes the cam surface 74 to urge 
the pin 35 in a downward direction against the tip of the 
valve body 86 ‘to press the same into the depression or 
notch 90. 
The present invention provides an exceedingly efficient, 

?exible and easy to operate hand sprayer. In the embodi 
ment illustrated in FIGS. 1 and 2, savings in manufactur 
ing costs are also realized by elimination of the handle 
portion and utilizing the outlet section of the garden hose 
as a handle. ._ Also, this sprayer permits the selective ob 
tainment of either a pure Water stream or an'entrained 
chemical solution in a water carrier stream by manipula 
tion of ‘the index ?nger of the hand grasping the sprayer 
While the thumb is free to operate the on-oif control cam 
73. Other advantages of the sprayer of this invention will 
suggest themselves to those skilled in the art. 

It should be understood that numerous modi?cations 
may be made in the preferred forms of the invention above 
described without deviating from the broader aspects of 
the invention. 
What I claim as new and desire to protect by Letters 

Patent of the United States is: 
1. In a liquid sprayer device having a horizontally ex 

tending barrel-shaped portion having a longitudinal liquid 
passage therein and a downwardly extending handle grip 
forming portion resembling the handle of a pistol at the 
inner end of said barrel-shaped portions, said handle form 
ing portion having a connecting liquid passage connecting 
with said longitudinal passage through which liquid passes 
into said longitudinal passage, the improvement compris 
ing: on-o? control valve mechanism for selectively stop 
ping and permitting liquid ?ow in said longitudinal liquid 
passage, said control valve mechanism including a thumb 
operable means projecting from the sprayer device where 
it is operable by the thumb of the hand gripping said han 
dle grip forming portion, said thumb operable, means 
being an eccentric cam member oriented in a vertical plane 
including said barrel-shaped and handle forming portions 
of the sprayer device and being pivotable about a hor 
izontal axis extending transversely thereto between ex 
treme on-o?? positions, a valve operating pin having one 
end riding on the periphery of said cam member which 
moves the same between inner and outer positions as the 
cam member is moved between said extreme on-olf posi 
tions, and a resilient sealing valve comprising a distendable 
member having an open end into which the other end of 
said pin extends and a closed end, said valve operating 
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pin in said inner position thereof engaging the closed end 
of said valve member and expanding the same into one 
of said passages to block the same. 

2. In a liquid sprayer device for entraining a chemical 
solution in a carrier liquid stream, said device comprising 
a horizontally extending barrel~shaped portion having a 
longitudinal, carrier liquid passage therein, a downwardly 
extending handle grip forming portion resembling the 
handle of a pistol at the inner‘ end of said barrel-shaped 
portion, metering means in said longitudinal passage of 
said barrel-shaped portion which metering means is ca— 
pable of providing suction at a given point therein when 
ever liquid ?ows therethrough and it is isolated from at 
mospheric pressure, and a chemical solution inlet conduit 
communicating with said suction point for carrying a 
chemical solution to said metering means, the improve 
ment comprising: on-off control valve mechanism for se 
lectively stopping and permitting carrier liquid flow in 
said carrier liquid passage, said control valve mechanism 
including a thumb operable member projecting from the 
upper portion of the sprayer device adjacent the juncture 
of said barrel-shaped and handle forming portions where 
it is positioned to be operable by the thumb of the hand 
gripping said handle grip forming portion, said thumb 
operable member being movable between extreme on-o? 
forward and backward positions like the cocking lever 
of a pistol, and a vent passage in the barrel-shaped por 
tion or" said spraying device, said vent passage communi: 
eating at its outer end with the outside of the device and 
its inner end with said suction point of said metering ' 
means to inhibit the development of suction when the vent 
passage is uncovered and to permit the development of 
the suction when covered, the outer. end of‘ said vent 
passage being within reach of the index ?nger of the hand 
gripping the handle forming portion of the sprayer device. 

3. In a liquid sprayer device having a horizontally ex 
tending barrel-shaped portion having a longitudinal, liquid 
passage therein and a downwardly extending handle grip 
forming portion resembling the handle of a piston at the 
inner end of said barrel-shaped portiomsaid handle form 
ing portion having a connecting liquid passage connecting 
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with said longitudinal passage, the improvement compris 
ing: on-o?” control valve mechanism for selectively stop— 
ping and permitting liquid flow in said longitudinal liquid 
passage, said control valve mechanism including a thumb 
operable means projecting from the upper portion of the 
sprayer device adjacent the juncture of said barrel-shaped 
and handle forming portions where it is operable by the 
thumb of the hand gripping said ‘handle grip forming por 
tion, said thumb operable member being movable between 
extreme on-off positions like the cocking lever of a pistol, 
a valve operating member which is moved by said thumb 
operable means between extreme retracted and extended 
positions when said thumb operable means is operated 
between said. extreme positions, and a distendable resilient 
sealing valve member engaged by said valve operating 
member, said valve operatingmember in its retracted posi 
tion distending said sealingvalve member into said con 
necting passage to block'the passage, and in the extended 
position thereof permitting the sealing valve member to 
assume a passage unbloelaing position. ' 
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