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[ 5 7 ] ABSTRACT 

An electric Sprayer comprising a tank having a hous 
ing extending over portions of the tank and a piston 
pump extending into the tank. The pump has an inlet 
and an outlet. Discharge equipment including a spray 

[52] US. Cl. ............... .. 239/332; 239/333; 239/587 nozzle is mounted to an exterior surface of‘ the hous 
[51] Int. Cl.2 ........................................ .. B05B 9/043 ing. The discharge equipment is connected to an elas 
[58] Field of Search .................. .. 222/385, 333, 382; tomeric tube surrounded by a coil spring which, in 

239/331, 332, 587, 333 turn, is connected to a slender elongated tube con 
nected to the ‘pump outlet. A motor driven by a set of 

[56] References Cited rechargeable batteries is mounted in the housing and 
UNITED STATES PATENTS is connected to the pump. An on/off switch electri 

l 140 453 5/1915 Frank 222/385 cally interconnecting the batteries and motor is 
2’647’796 8/1953 Ziherl': """"""""""""""" " mounted to an exterior surface of the housing. The 
2:784:876 3/1957 Parkes .......................... .. 222/385 x discharge equipment includes Portions Pivotally 
3,120,347 2/1964 Duke, Jr. .......... .............. .. 239/332 mounted to the housing eXteriOr Surface SO as to Per 
3,l73,584 3/1965 Giavasis ..... .. .. 222/385 X mit movement between a ?rst inoperative position 

3,581.997 6/197] Stevenson ........ .._. .............. .. 239/332 wherein the discharge equipment shields the on/off 

SWltCh t0 a Second operative position wherein the 
switch is exposed. 

1,494,317 9/1967 France .............................. .. 239/332 

3 Claims, 6 Drawing Figures 
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CORDLESS ELECTRIC SPRAYER 

BACKGROUND OF THE INVENTION 

The present invention relates to sprayers and more 
particularly to a cordless electric sprayer. 
Sprayers ?nd extensive use in commercial, industrial, 

and garden applications such as for the spraying of pes 
ticides and the like on trees and shrubs. Because such 
sprayers must oftentimes be used in places far removed 
from convenient access to a source of electric power, 
various non-electric spraying devices have been devel 
oped for such applications. The need has remained, 
however, for a convenient, portable, electrical garden 
spray device. 
Thus, in view of the above, it is the principal object 

of the present invention to provide an improved spray 
device powered by rechargeable battery means. 
A further object is to provide such a sprayer with 

safety means designed to prevent the inadvertent acti 
vation of the sprayer at times other than the time of de 
sired use. I 7 

Other objects are to provide a sprayer'capable of de 
livering the ?uid to be sprayed with a reasonably con 
stant back pressure and which limits the maximum 
pressure build-up in the system in the event the sprayer 
outlet nozzle becomes clogged. 

SUMMARY OF THE INVENTION 

The above and other bene?cial objects are attained 
in accordance with the present invention by providing 
an improved cordless electric sprayer comprising a 
tank having a housing extending over portions of the 
tank. A piston pump extends into the tank. The pump 
has an inlet and an outlet. Discharge equipment includ 
ing a spray nozzle is mounted to an exterior surface of 
the housing. The discharge equipment is connected to 
an elastomeric tube surrounded by a coil spring which, 
in turn, is connected to a slender elongated tube con 
nected to the pump outlet. A motor driven by a set of 
rechargeable batteries is mounted in the housing and is 
operatively connected to the pump. An on/off switch 
electrically interconnecting the batteries and motor is 
mounted to an exterior surface of the housing. The dis 
charge equipment includes portions pivotally mounted 
to the housing exterior surface so as to permit move 
ment between a ?rst inoperative position wherein the 
discharge equipment shields the on/off switch to a sec 
ond operative position wherein the switch is exposed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: ' ' 

FIG. 1 is a perspective view of an electricsprayer in 
accordance with the present invention; ’ 
FIG. 2 is a simpli?ed perspective schematic of the 

pump and discharge equipment of the present electric 
sprayer; 
FIG. 3 is a side elevational sectional view of the pres 

ent electric sprayer; 
FIG. 4 is a sectional view taken along reference lines 

4—4 of FIG. 3 in the direction indicated by the arrows; 
FIG. 5 is a sectional view taken along reference lines 

5—5 of FIG. 3 in the direction indicated by the arrows; 
and 
FIG. 6 is a fragmentary sectional view taken along 

reference lines 6--6 of FIG. 4 in the direction indicated 
by the arrows. 
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2. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Reference is now made to the drawings wherein simi 

lar components bear the ‘same reference numerals 
throughout'the several views. In FIG..1, the present 
electric sprayer 10 is shown comprising a tank 12 and 
housing 14. Asshown in FIG. 3, the tank 12 includes 
a neck portion 16 defining an opening through which 

. the liquids to be sprayed can be poured into the tank 
interior. A closure 18 is provided for the opening. 
A piston pump 20 extends into the tank through clo 

sure 18. The pump is driven by a-D-C motor 22 which, 
in turn, derives its power from a set of rechargeable 
nickel-cadmium batteries 24. The batteries and motor 
are mounted within the housing with the batteries con 
nected through a suitable rectifying circuit (not shown) 
to terminal pins 26 which extend outside the housing. 
The terminal pins may be connected through a suitable 
ccn nector and cord to a source of line voltage to enable 
recharging of the batteries as required‘. ' 

Batteries 24 are connected to motor 22 through slid 
ing contacts 28, the connection being controlled by the 
position of switch 30 which extends through the top 
surface 32 of the housing through asuitable opening 
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The ?uid within tank 12 is fed by pump 20 to dis 
charge equipment 36 which includes a hollow wand 38 
one end of which is connected to a spray nozzle 40. The 
opposite end of wand 38 is connected through a pivotal 
?tting 42 mounted on thetop of the housing and inter 
connecting the wand 38 with tube 44 disposed within 
the housing. The function of this tube will be discussed 
in detail forthwith. 
Referring to FIG. 1, it can be seen that the pivotal ?t-‘ 

ting 42 permits the wand 38 to be shifted from a first 
inoperative position wherein the wand overlies the top 
surface of the housing as shown to a second position 
wherein the'wand is pivoted away from the housing as 
shown in phantom. This is an important feature of the 
present sprayer since when the wand is in the inopera 
tive position, it overlies switch 30 thereby shielding the 
switch from accidentally being pushed when the dis 
charge equipment is in the storage position. 
Referring to FIG. 2, it can be seen, that motor 22 

which may be a permanent magnet type D-C motor is 
provided with an eccentric pin 46 connected to the 
motor shaft 48. The eccentric pin 46 engages the 
ob ong opening 50 of a scotch yoke 52 thereby driving 
the yoke up and down in response to rotation of the 
shaft. The yoke 52 is connectedto a piston rod 54 dis 
posed in a cylinder56 extending outwardly from the 
pump body 58. A sea] 60 rigidly mounted within the 
cylinder is in sealing engagement with the piston rod. 
An inlet port 62 and an outlet port 64 are de?ned in 

the pump body. A check valve 66 including ball 68 in 
sures one-way ?ow of ?uid from the tank into the body 
interior through the inlet port. 
An elongated rigid slender tube 70 extends from the 

outlet port with one end connected to the port. The 
other end of tube 70 is connected to one end of a ?exi 
ble elastomeric tube 72. The other end of tube 72, in 
turn, is connected to tube 44 which, in turn, is con 
nected to the pivotal ?tting 42. A coil spring 76 is 
wound about the elastomeric tube as shown. 



3 ,90 l ,449 
3 

Operation 
In normal operation, the shifting of switch 30 to an 

on position makes the appropriate connection to turn 
on motor 22 causing eccentric pin 46 to rotate. Eccen 
tric pin 46 drives scotch yoke 52 and hence piston rod 
54 in a vertical reciprocating fashion. The upward mo 
tion of the piston rod draws ?uid into the pump body 
through check valve 66. Downward motion of the pis 
ton decreases the volume of the interior chamber of 
cylinder 56 and thus expels ?uid through outlet port 64 
into the elongated slender tube 70. The mass of ?uid in 
tube 70 is traveling away from the pump body with 
some velocity. The momentum of the ?uid in the tube 
is therefore the product of this mass and velocity. As 
the piston begins to rise, the volume of the chamber 74 
beneath the seal increases. This increase in volume 

, causes the ?uid pressure in the chamber to decrease 

which, in turn, causes two things to happen: 
1. It opens the check valve and draws more ?uid to 

the pump chamber, and 
2. Decreases the momentum of the ?uid in tube 70. 
As the piston reaches the top of its travel and starts 

downward, it again closes the check valve ‘and adds mo 
mentum to the ?uid in tube 70. Since the mass of ?uid 
in the tube remains constant, the variations in momen 
tum as the piston travels up and down are re?ected in 
variations in ?uid velocity in the tube. The use of tube 
70 thus allows the pump to function effectively without 
a check valve on the outlet side of the pump. This im 
proves the reliability of the pump and simpli?es the 
cleaning of ?uid passages, etc. In addition, the use of 
a momentum tube, such as tube 70, instead of a posi 
tive check valve at the outlet of the pump allows the 
pump to deliver more ?ow than the piston displace 
ment. Thus, the piston pump of the present application 
is not a positive displacement pump but rather it be 
haves as a variable displacement pump. This happens 
because the momentum of the outgoing ?uid is used to 
draw ?uid into the piston chamber through the check 
valve at the inlet. ' 
The elastomeric tube 72 thus receives ?uid from the 

rigid tube 70 with a variable velocity. As a result, tube 
72 swells in diameter in response to increases in the 
pressure in the system. The swelling continues until 
tube 72 is constrained by the coil spring 76 surrounding 
it. Tube 72 then oscillates with its diameter and length 
changing so as to damp out the pressure and velocity 
?uctuations in order to deliver ?uid to the nozzle 40 
with a relatively constant back pressure. The coil spring 
also serves to clamp the ends of the tube to prevent the 
tube from slipping off its connections with tubes 44 and 
70. In this regard, the ends of the coil springs are biased 
radially inwardly so as to urge the ends of the elasto 
meric tubes to tightly engage tubes 44 and 70. 
The changes in length and diameter of the elasto 

meric tube are re?ected as changes in its internal vol 
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ume. These changes in internal volume are particularly 
advantageous in the event the discharge equipment be 
comes blocked downstream from the elastomeric tube. 
In that event, the piston pumps a volume of ?uid 
through the momentum tube 70 into the elastomeric 
tube 72 which swells to accept the volume of ?uid. The 
elastomeric tube then shrinks in volume and pushes 
?uid back down through the momentum tube as the 
piston rises and the piston chamber increases in vol 
ume. Thus, in this mode of operation, (i.e., when the 
discharge equipment is blocked) the maximum pres 
sure build-up in the system is limited with correspond 
ing reductions in the mechanical loads on the drive 
components and reductions in electrical loads. 
Thus, in accordance with the above, the aforemen 

tioned objects and advantages are attained. 
Having thus described the invention what is claimed 

is: 
1. An electric sprayer comprising: a tank; a piston 

pump extending into said tank, said pump comprises a 
body portion, an elongated cylindrical member extend 
ing from said body, a piston rod disposed for movement 
within said cylinder member, an inlet port de?ned in 
said body, a one-way check valve mounted in said inlet 
port, an outlet port de?ned in said body; discharge 
equipment including a spray nozzle connected to said 
pump outlet; an elongated slender rigid tube extending 
from said pump outlet for connection with said dis‘ 
charge equipment; an elongated elastomeric tube inter 
posed between andv connected to said rigid tube and 
said discharge equipment; a coil spring mounted about 
and coextensive with said elastomeric tube; a housing 
extending over portions of and connected to said tank; 
and a motor mounted in said housing, said motor being 
connected in driving relationship to said pump. 

2. The electric sprayer in accordance with claim 1 
further comprising a rechargeable battery mounted in 
said housing, on/off switch means mounted to an exte 
rior surface of said housing, said switch means electri 
cally interconnecting said battery and said motor; and 
said discharge equipment includes portions pivotally 
mounted to said housing exterior surface to permit 
movement between a ?rst inoperative position wherein 
said discharge means shields said on/off switch to a sec 
ond operative position wherein said switch is exposed. 
3. The electric sprayer is accordance with claim 1 

wherein said coil spring includes ?rst and second ends 
wound about respective ?rst and second ends of said 
elastomeric tube, said elastomeric tube ?rst end is dis 
posed about one end of said rigid tube, said elastomeric 
tube second end is disposed about portions of said dis 
charge equipment and said coil spring ends are biased 
radially inwardly whereby to cooperate in securing said 
elastomeric tube to said rigid tube and discharge equip 
ment. 

* * * * * 


