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This invention relates to spraying machines 
of that general character illustrated and described 
in our pending application for Letters Patent of 
the United States, Serial No. 39,117, filed Septem 

5 ber 4, 1935; the object being to provide a highly 
advantageous design which, through a modified 
and perfected application of the operating prin 
ciples set forth in said pending application, acts 
to simplify the construction and render the ma 

10 chine particularly applicable for use in the per 
formance of small spraying operations in which 
portability is of paramount importance. 
More particular objects and advantages will, 

together with the foregoing general object, ap 
15 pear in the course of the following detailed de 

scription and claims, the invention consisting in 
the novel construction, adaptation, and combina 
tion of parts illustrated in the accompanying 
drawings, hereinafter described with reference 

2g thereto, and iinally set forth in the appended 
claims. 
in said drawings: ‘ 
Figure 1 is a longitudinal vertical section, parts 

being broken away and portions thereof shown in 
25 side elevation, representing the new preferred em 

bodiment of the invention. 
Fig. 2 is a top plan view thereof, taken to a 

reduced scale and with the supply and delivery 
hoses being shown fragmentarily. ` 

30 Fig. 3 is a transverse vertical section to the 
scale of Fig. l and with the section taken on 
broken line 3-3 of Fig. 2. . 

Fig. 4 is a transverse vertical section taken on 
line 4-4 of Fig. l; and 

35 Fig. 5 is a plan View, enlarged, oi the rubber 
check valve which we employ in the machine to 
prevent dilution of the concentrate chemical fol 
lowing closure of the spray-control valve. 

Referring thereto, the numeral 6 designates a 
40 pressure tank exteriorly threaded and receiving 

a chambered head l, the threaded end being in 
teriorly reinforced by a welded band 8. Indi 
cated as of metal construction, said head is con 
ñgured to provide a nipple 9 and a boss Ii] axially 

45 aligned with one lanother and disposed at dia. 
metrically opposite sides of the head chamber. 
Cored in said boss is a water-admission chamber 
I i and leading to the latter is a port I2 threaded 
for the reception of the nipple I3 of a supply 

50 hose I4. I5 indicates a supply passage leading 
diagonally from the admission chamber to com 
municatively connect the same with the interior 
of the tank. 
According to our preferred construction, a block 

55 of hard rubber or other suitable non-corrodible 

(C1. 299-85) 
material is molded within the chamber of the 
head l to extend through the nipple 9 and into 
the forward end of the admission chamber, said 
molded block being formed about its lower sur 
face with a marginal channel acting to receive 5 
the peripheral ñange I'l of a non-porous flexible 
sack which is secured through the medium of a 
washer i8 engaged by a ring I9 threaded in the 
head above the outlet opening from the passage 
I5. Said sack preferably is of rubber composi- 10 
tion and constitutes the receptacle for liquid 
chemical concentrates. 
Reverting to said molded block, the same is 

drilled or otherwise suitably conñgured to form 
a ñow passage 25 acting as the mixing chamber of 15 
the machine and extending transversely of the 
same to connect the admission chamber Il with 
the outlet nipple, said mixing chamber being of 
enlarged diameter as respects the nipple and of 
reduced diameter as respects the admission cham- 20 
ber whereby to accommodate a bevelling at each 
end thereof acting as valve seats. Leading to 
the mixing chamber is a vertical feed duct 2I 
which, at its lower end, provides a threaded recess 
communicatively disposed to the interior of the 25 
chemical sack and received in said recess is a 
metering plug 22. Said plug is formed from a 
suitable non-corrodible material, preferably hard 
rubber, and above the same we introduce a check 
valve comprised of a soft rubber disc 23 formed 30 
centrally with a flexible ñap 24 acting to normally 
seat over the outlet end of the metering duct 
and elevated therefrom under operating condi 
tions responsive to sack compression under the 
pressure influence of water delivered to the tank. 35 
More especially as respects said water-admis 

sion chamber, an axially-bored water-control 
valve 25 is threadably received therein to seat 
over the bevelled opening connecting the admis 
sion and mixing chambers. Independently mov- 40 
able as respects said valve and slidably fitting the 
bore thereof to project through the mixing cham 
ber is a spring-closing spray-control needle valve 
26 arranged to seat over the bevelled outlet open 
ing from the mixing chamber, said needle valve 45 
being desirably >treated to resist chemical corro 
sion. The spring for said valve 26, indicated at 
21, is suitably received in a counterbore of the 
valve 25 to engage a >collar 29 carried by the stem 
of the valve 26. Packing glands for the valves are 50 
represented at 32 and 33. 

operatively engaging the valve 25 is a cap 3| 
which desirably is knurled to facilitate ñnger en 
gagement, the surface of said cap providing suit 
ably graduated markings (Fig. 2) fior setting the ‘55 
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valve relative to a zero mark cut into the face 
of the boss. Operating mechanism for the needle 
valve comprises a trigger 34 pivotally suspended 
from a pin 35 and actuating the valve through 
a link 36. The machine head, as represented, 
desirably is provided with a hand-gripping por 
tion 3'I conformed similar to a gun butt. 
The chemical which is to be water-diluted for 

spraying purposes is supplied to the interior of 
the sack through the rubber-lined ñller opening 
38, a sealing cap 39 being provided therefor. A 
hose 4U iltted with a suitable nozzle 4I is threaded 
over the nipple 9 and the hose I4 is attached to 
a faucet or the like from a pressure source of 
water supply. 
In the operation of the machine, the valve 25 

is opened to a predetermined extent through ro 
tary movement of the cap 3|, following which 
water is allowed to flow from the source of sup 
ply through hose I4 to the admission chamber, 
the entering water flowing into the mixing cham 
ber 20 and simultaneously, through the diagon 
ally disposed duct I5, into the tank 6 to develop 
a static pressure upon the exterior of the chemi 
cal-reservoir sack I6. The balanced pressures 
which obtain in the tank and the mixing cham 
ber co-act with the check-Valve 24 to close the 
feed oriñce for the chemical. Trigger-influenced 
opening of the needle valve acts to obtain a re 
duced dynamic pressure within the mixing cham 
ber, valve 24 opening under the inñuence of the 
pressure differential obtaining with the chemical 
being delivered into the chamber 20 and mixing 
with the flowing body of water for delivery as a 
spray through the nozzle 4I. In a manner be 
lieved obvious, the mixture is not disturbed as 
the result of variations in the trigger-controlled 
volumetric flow as the pressure differential rises 
and falls proportionately with the ñow. Follow 
ing depletion of the chemical supply, both valves 
are closed for re-ñlling the sack. 
We are cognizant of the prior use of rubber 

sacks arranged in a manner whereby the con 
tents are expelled under the influence of water 
pressure but are not aware of any anticipatory 
use of the same in the illustrated and described 
arrangement wherein the chemical is mixed with 
a body of water flowing from a source common 
to the >compressing volume of water. It is this 
advance as Well as in the particular construc 
tion and adaptation of the co-active parts which 
we consider as constituting our invention. It is 
our'intention that the same be conñned only by 
the limitations expressed in the following claims. 
What we claim is: 
1. In a machine for diluting liquid chemicals, 

a pressure tank, a compressible sack in said tank 
operating as a receptacle for the chemical con 
centrate, a water-supply chamber adapted for 
connection with a pressure source of water sup 
ply, connection between said chamber and the 
tank for compressing the sack under the static 
pressure of the Water, a mixing chamber, a valved 
admission opening to said mixing chamber from 
the supply chamber and a valved delivery open 
ing from the mixing chamber, a metering plug 
providing an opening of fixed dimensions con- 
necting the interior of the sack with the mixing 
chamber, and a check valve in said last named 
connection acting to prevent admission of Water 
from the mixing chamber to the chemical recep 
tacle. 

2. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible sack in said tank 
operating as a receptacle for the chemical con 

2,153,240 
centrate, a mixing chamber having connection 
with the interior of the chemical receptacle, 
means by which said mixing chamber and the 
pressure tank are each connected with a pres 
sure source of water supply, a valved opening 
from the mixing chamber for delivering the 
water-diluted chemical mixed in the mixing 
chamber, and means by which the connection as 
between the chemical reservoir and the mixing 
chamber is closed simultaneously with a closing 
of the delivery opening from the mixing cham 
ber. 

3. A machine for diluting liquid-chemicals 
comprising the combination of a tank having a 
removable head formed with a flow passage and 
provided at one end with a hand grip by which 
to support the machine, said flow passage hav 
ing openings to and from the same for the in 
troduction o-f water from a pressure source of 
water supply and for the discharge of the chemi 
cal following its dilution by the water, a com 
pressible sack detachably supported within the 
tank to form a chemical reservoir interiorly of 
the sack and a pressure chamber exteriorly of 
the sack, a conduit leading to said pressure 
chamber by which a body of water under the pres 
sure influence of the supply source is delivered to 
the pressure chamber, a conduit leading from 
the chemical reservoir to the ñow passage of the 
machine head to obtain a forced introduction 
of the chemical to said flow passage under the 
influence of said pressure body of water, a valve 
for regulating the flow capacity of the flow pas 
sage, a valve for controlling the discharge of 
the water-diluted chemical mixed in the flow pas 
sage, and a valve in the conduit which leads from 
the chemical reservoir to the flow passage operat 
ing to close the con-duit simultaneously with the 
closing of said last-named valve for preventing 
admission of Water from the iiow passage to the 
chemical reservoir. 

4. A machine for diluting liquid chemicals 
comprising the combination of a machine head 
bored longitudinally to provide a pair of co-axial 
communicating passagea’said head at one end of 
the same being formed with a hand grip by which 
the machine is supported and the passage in said 
head which lies proximate to the hand grip con 
stituting a water-supply chamber While the other 
passage operates as a mixing chamber, both the 
outlet en-d of said water-supply chamber through 
which communication is had with the mixing 
chamber and the outlet end of said mixing cham 
ber from which the chemical, diluted with water, 
is delivered being formed to provide valve seats, 
a tank removably carried by the machine head, 
a compressible sack detachably supported with» 
in the tank to form a chemical reservoir interiorly 
of the sack and a pressure chamber exteriorly 
of the sack, connection as between the chemi 
cal reservoir and the mixing chamber and be 
tween the pressure chamber and the water-sup 
ply chamber, a center-boredA valve threadably 
mounted in the machine head for seating en 
gagement with the valve seat provided at the out 
let end of the water-supply chamber, and an ax 
ially movable needle valve received through the 
bore of said iirst-named valve for seating en 
vgagement with the valve seat provided at the out 
let end of the mixing chamber, said valves each 
lbeing in axial alignment with the communicating 
passages of the machine head and acting, respec~ 
tively, to control the iìow capacity of the machine 
and to control the discharge of diluted chemical 
from the machine. 
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5. The machine as defined in claim 4 wherein 

means comprised of a spring-closing linger-oper 
ated trigger having operative connection with the 
needle valve are provided for controlling the 
needle valve. 

6. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible sack in said tank 
operating as a receptacle for the chemical, a 
mixing chamber having connection with the in 
terior of the chemical receptacle, means for con 
necting both the mixing chamber and the pres 
sure tank with a pressure source of Water supply, 
a valve for regulating the water iiow to the mix 
ing chamber, a valved opening leading from the 
mixing chamber, and means acting to close and 
open the connection between the chemical reser 
voir and the mixing chamber in unison with a 
closure and opening of the outlet from the mix 
ing chamber. 

7. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible sack in said tank 
operating as a receptacle for the chemical con 
centrate, a Water-supply opening to said pressure 
tank for compressing the sack under the static 
pressure of a source of Water supply, a mixing 
chamber and means for connecting the same 
with a source of Water supply under a pressure 
common to that applied to the sack, connection 
between the interior of the chemical receptacle 
and the mixing chamber, a valved opening from 
the mixing chamber for delivering water-diluted 
chemical, and means by which the connection as 
between the chemical reservoir and the mixing 
chamber is closed in unison with a closing of the 
opening from the mixing chamber to prevent 
communication between the mixing chamber and 
the interior of the chemical reservoir during pe 
iods at which a static pressure exists in the mix 
ing chamber. 

8. In a machine for diluting liquid chemicals, 
a mixing chamber, a compressible reservoir for 
the chemical having connection with the mixing 
chamber, valved openings to and from the mixing 
chamber for supplying a pressure body of a di 
luting agent to the mixing chamber and deliver 
ing the same from the mixing chamber following 
a, mixing of the diluting agent and the chemical 
in the mixing chamber, and means by which the 
connection as between the chemical reservoir and 
the mixing chamber is closed relatively in unison 
With a closing of the vdelivery opening from the 
mixing chamber to prevent communication be 
tween the reservoir and the chamber during pe 
riods at which a static pressure exists in the 
mixing chamber. 

9. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible reservoir for the 
chemical received in said tank, means for com 

3 
pressing said reservoir under static pressure from 
a source of pressure dynamically inñuencing a 
stream of a diluting agent, a mixing chamber 
having a connection of fixed-now capacity lead 
ing thereto from the chemical reservoir, a conduit 
leading to the mixing chamber for supplying the 
dynamic stream of the diluting agent, a conduit 
leading from the mixing chamber for delivering 
the diluted chemical, a now-governing valve in 
said supply conduit, and a graduated scale associ 
ated with said valve and predeterminately related 
to the fixed-flow capacity of the chemical con 
nection for setting the valve in positions obtain 
ing a positive control of the degree of dilution of 
the chemical supplied to the mixing chamber. 

16. The structure defined in claim 9 wherein 
the volumetric capacity of the mixing chamber 
appreciably exceeds that of the delivery conduit 
leading from the chamber. 

il. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible reservoir for the 
chemical received in said tank, means for com 
pressing said reservoir under static pressure from 
a source of pressure dynamically influencing a 
stream of a diluting agent, a mixing chamber 
and a connecting duct leading thereto from the 
reservoir, a reducer of a predetermined fixed 
iiow capacity received in said duct, a conduit 
leading to the mixing chamber for supplying the 
dynamic stream of the diluting agent, a valved 
conduit leading from the mixing chamber for de 
.livering the diluted chemical, and means oper 
ating cci-incident to a closing of the valve in said 
delivery conduit for isolating the chemical reser 
voir from the mixing chamber and thereby trap 
ping the agent in the mixing chamber against 
admission to the chemical reservoir. 

12. In a machine for diluting liquid chemicals, 
a pressure tank, a compressible reservoir for the 
chemical received in said tank, means for com 
pressing said reservoir under static pressure from 
a source of pressure dynamically iniiuencing a 
stream of a diluting agent, a mixing chamber 
and a connecting duct leading thereto from the 
reservoir, a conduit leading to the mixing cham 
ber for supplying the dynamic stream of the di 
luting agent, a valved conduit leading from the 
mixing chamber for delivering the diluted chemi 
cal, and means operating co-incident to a closing 
of the valve in said delivery conduit for isolating 
the chemical reservoir from the mixing chamber 
and thereby trapping the agent in the mixing 
chamber against admission to the chemical reser 
vo1r. 

CLARENCE 0. DAILEY. 
PETER P. METZ. 
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