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SPRAY GUN 

William H. Rutter, Alientown, Pa., assignor to Electro 
Chemical Engineering & Mfg. Co., Emmaus, Pa, a 
corporation of Delaware 

Fified Nov. 6, 1959, ser. No. 851,404 
3 Claims. (CI. 239-399) 

The present invention relates to guns for spraying or 
applying fluid materials for coating purposes and is more 
particularly directed to an improved, lightweight, easily 
maneuverable and easily cleaned gun for spraying of 
non-premixable materials. The spray gun of the pres 
ent invention, though not limited to a particular use, is 
especially adapted for applying urethane foams which 
are formed, for example, by mixing in proper proportions 
a prepolymer consisting of a resin diisocyanate reaction 
product and a premix comprising a resin, foaming agent, 
wetting agent and catalyst. 
An object of the present invention is to provide a gun 

for applying a urethane foam, as referred to above, where 
in the components of the spray material are mixed and 
united together during the spraying action to be in proper 
condition for coating the surface being coated, and more 
particularly wherein the prepolymer and premix are mixed 
and discharged to provide a urethane foam of a fine uni 
form cell structure. 

Another object of the present invention is the provision 
of a gun which can be easily and completely dismantled 
So that the parts may be cleaned or replaced when neces 
Sary. 
A further object of the present invention is to provide 

a light weight spray gun which is simply constructed and 
may be operated and manipulated easily and efficiently 
by a user. 
A still further object of the present invention is to pro 

vide a spray gun wherein the components of the material 
are thoroughly commingled so that a foam having a fine, 
uniform porous cell structure is produced. 

These and other objects of the present invention and 
the various features and details of the operation and con 
struction thereof are hereinafter more fully set forth and 
described with reference to the accompanying drawings, 
in which: 

FIG. 1 is a perspective view of the spray gun of the 
present invention; 

FIG. 2 is a perspective view of an outer casing mem 
ber for the spray gun; 

FIG. 3 is an enlarged perspective view of the exterior 
of the premix chamber portion of the present invention; 

FIG. 4 is an enlarged perspective view of the prepoly 
mer and air manifold portion of the gun of the present 
invention with a portion broken away for clarity; 

FIG. 5 is a longitudinal sectional view of the gun of 
the present invention showing the premix, prepolymer and 
air source connections to the gun; , 
FIG. 6 is a view taken along line 6-6 of FIG. 5; 
FIG. 7 is an enlarged sectional view taken along line 

7-7 of FIG. 5 showing the mixing head for the gun; 
FIG. 8 is a view taken along line 8-8 of FIG. 7; and 
FIG. 9 is a fragmentary sectional view showing an 

other form of mixing chamber for the spray gun of the 
present invention. 
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2 
larly to FIG. 1 thereof, reference numeral 10 designates 
generally the spray gun of the present invention consist 
ing of a body portion i2 and a nozzle 14 having a dis 
charge portion 15 connected to the body portion 12 by a 
suitable coupling member 16. A cover 17 in the form of 
a generally cylindrical casing surrounds the body por 
tion 12. A suspension member in the form of a hook 
19 is connected to the body to provide a means for sus 
pending the gun. 

With reference to FIG. 5 which is a sectional view of 
the gun showing in detail the internal components of the 
body portion thereof, the body 12 comprises a premix 
chamber 18, a prepolymer chamber 20, a mixing cham 
ber 22 and an air chamber 24. Connected to the air, 
prepolymer and premix chambers are supply connections 
26, 28 and 30 respectively and conduits 32, 34 and 36 
respectively which connect the chambers with suitable air, 
prepolymer and premix supply sources (not shown). The 
air, prepolymer and premix materials are preferably de 
livered under pressure through conduits to the chambers 
from the supply source. 

25 

30 

35 

40 

45 

50, 

55 

60 

Referring more specifically to the drawings and particu-..., 

As shown in FIG. 1 the handle 37 portion of the gun is 
defined by rigid conduit sections 38 and 40 intermediate 
the prepolymer and premix conduits 34 and 36 and the 
connections 28 and 30 which are secured together by 
means of a brace or bracket 42. A hand operated control 
means or trigger 44 is pivotally mounted on the body 
portion by means of a pin 46 adjacent the handle 37. 
The trigger 44 has a lateral extension portion 48 which 
engages the plunger 50 of an electrical switch 51 which 
when actuated effects operation of the premix and pre 
polymer supply sources. As shown in FIG. 6 the plunger 
50 is normally urged outwardly by means of a coil spring 
52 mounted in the switch housing 54 which is mounted 
on the handle 37 by means of a bracket 56 and screw 58 
arrangement which in turn maintains the trigger 44 in 
the outward position. When the plunger 50 is actuated 
rearwardly upon movement of the trigger .44 and elec 
trical connection is established between the contacts 60 
and 62 which through the electrical lead 64 is suitably 
connected to the supply source actuators. 
With reference to FIGS. 3 and 5, the premix cham 

ber 18 is defined by a generally cylindrical tube 70 which 
is threaded at its outer end to removably mount a closure 
cap 72. The inner or discharge end of the tube 70 tapers 
slightly inwardly at 74 and has a plurality of guide and 
spacer members 76 spaced about its outer periphery. An 
outwardly extending peripheral flange 78 is provided on 
the tube intermediate the inner end of the tube and the 
material connection 30. A threaded coupling nut 80 
having a threaded stem 82 is slidably positioned on tube 
70 between the flange 78 and the connection 30. The pre 
mix chamber 18 is mounted in the prepolymer chamber 
20 and is spaced from the inner peripheral wall thereof 
Substantially along the entire length of the prepolymer 
chamber 20. . 
The prepolymer chamber which is defined by a gen 

erally cylindrical housing 84 has an inwardly extending 
shoulder or flange 86 proximate its outer end adjacent 
the flange 78 and which end is internally threaded to re 
ceive the coupling nut 80. The coupling nut 80 is thread 
ed into the threaded portion of the prepolymer housing 
84 in engagement with the outwardly extending circum 
ferential flange 78 to position the prepolymer and premix 
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chambers with respect to each other. Nut 80 is tightened 
after the tube 70 and housing 84 are secured at connec 
tions 28 and 30 to their respective conduits 38 and 40 by 
means of couplings 90 and 92. The abutment of the nut 
80 on the flange 78 with a gasket 81, and the threaded 
connection to the housing 84 preclude leakage of pre 
polymer from the chamber. The forward end of the 
housing 84 has an inwardly extending rib portion 94 with 
an opening 96 within which the tapered end 74 of the 
tube 70 is so inserted that the annular protrusions 76 
engage the inner peripheral surface of the opening 96 in 
the housing 84. Accordingly, a restricted discharge open 
ing 98 is defined intermediate the outer peripheral wall of 
the tube 70 and the inner peripheral wall of the portion 
94. The air chamber 24 is defined by an annular open 
ing in the housing 84 at the discharge end, extending 
axially thereof adjacent its outer peripheral edge. As 
shown in FIG. 5 the air conduit 32 is connected to the 
annular air chamber 24 by means of a coupling 102. 

In accordance with the present invention means are 
provided for mixing the prepolymer and the premix and 
discharging the mixed fluid through the discharge portion 
15 of the nozzle. To this end a mixing head 104 is pro 
vided which is mounted intermediate the discharge por 
tions or ends of the prepolymer and premix chambers 
and the nozzle 14. The mixing head as shown in FIG.8 
is provided with a recessed socket portion 106 which is 
positioned adjacent the discharge openings of the cham 
bers and defines a mixing chamber 22. A plurality of 
axially extending bores 108 are formed in the outer 
periphery of the mixing head 104 which are aligned with 
the annular air passage way or chamber 24 in the 
housing 84. Extending outwardly from the socket 106 
through the mixing head are a plurality of bores 110 
which are spirally arranged and inclined outwardly at an 
angle with the longitudinal axis as shown in FIG. 7, so 
that the material passing therethrough from the mixing 
chamber 22 is discharged toward the inner peripheral 
wall of the nozzle. The spiral outwardly inclined open 
ings 110 effect a cutting of the material and a further 
mixing thereof after an initial mixing in the chamber 22. 
Air which is supplied to the annular air passage way 
through the conduit 32 continuously passes through the 
axially extending bores 108 of the mixing head, and en 
gages the material in the nozzle adjacent the mixing head 
and discharges it through the discharge portion of the 
nozzle in a fine spray. . . 
The mixing head 104 is preferably formed of fluoro 

ethylene polymer which has excellent anti-stick proper 
ties and makes cleaning very simple. Additionally the 
internal portion of the nozzle as well as some of the 
other elements of the gun may be coated with fluoro 
ethylene polymer so that they also may be easily cleaned 
when desired. - . 

FIG. 9 illustrates another form or arrangement of mix 
ing chamber constructed in accordance with the present 
invention. In this embodiment a series of mixing heads 
are employed for the purpose of providing for a more 
thorough mixing of a prepolymer and premix and also 
for the purpose of providing for pouring of the mixed 
materials as opposed to spraying thereof. As shown 
in FIG.9, an annular spacer 116 is provided which en 
gages over a shoulder 118 formed on the forward end 
of the mixing head 104 and supports at its outer end 
another mixing head 20. The second mixing head 120 

... is similar to the first 104 except that there are no air 
openings provided in the outer periphery thereof. A 
sleeve 122 having an inturned flange 124 at one end which 
engages over the shoulder 123 formed on the nozzle 125 
is secured to the forward portion of the body by the 
opposite end of the sleeve. : . . . . . . 

In operation, when the user desires to use the gun, 
the trigger .44 is actuated rearwardly to engage the stem 
50 which in-turn effects, through the electrical switch 51, 

coupling 16 which engages over a shoulder 126 on the 
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actuation of the prepolymer and permix supply sources. 
The premix and prepolymer enter the body portion of 
the gun through the conduits 38 and 40 and move to 
ward the socket 106 in the mixing head defining an 
initial mixing chamber 22 wherein the prepolymer and 
premix are comingled. Thereafter the mixed materials 
are forced through the spiral holes 110 in the mixing 
head which causes further mixing of the material. As 
the material is discharged from the mixing head into the 
forward portion of the nozzle, air supplied through the 
annular chamber 24 in the housing 84 engages the mixed 
material which results in further mixing and pushes it 
through the discharge end of the nozzle and breaks it up 
into a very fine spray. The material as a result of the 
thorough mixing is characterized by a uniform, porous 
cell structure. In the embodiment illustrated in FIG. 9, 
as the material leaves the first mixing chamber, it passes 
through the chamber defined by the spacer through the 
second mixing chamber by means of the air jet as well 
as the material behind it pushing it. The material is 
discharged into another chamber 125 and leaves the for 
ward part of the chamber 125 in a solid stream as op 
posed to a fine spray. Of course, any number of mix 
ing heads may be used in the embodiment of FIG. 9. 
From the foregoing, it is apparent that the present in 

vention provides an improved spray gun which is com 
posed of comparatively few parts which may be easily 
disassembled for cleaning purposes and rapidly reassem 
bled for use. Additionally, the spray gun of the present 
invention is extremely light and may be maneuvered 
about by a user without much difficulty. Further the par 
ticular arrangement of the internal portions of the gun, 
as for example the mixing head, provide for a thorough 
mixing of materials which is necessary to obtain the fine 
uniform cell structure when mixing the components form 
ing a urethane foam material. 

While a particular embodiment of the present invention 
has been illustrated and described herein, it is not intended 
to limit the invention to such disclosure and changes and 
modifications may be made therein within the scope of 
the following claims. - 

I claim: - 
1. A spray gun for mixing plural liquid components of 

a material to be sprayed into a foam and applying the 
mixed material; comprising, a body portion, a nozzle at 
the forward end of said body portion, means defining a 
generally cylindrical first chamber in said body having a 
discharge portion, inlet means connected to said first 
chamber through which one of said liquid components 
passes into said first chamber, means defining an annular 
Second chamber in said body spaced radially from and 
concentric with said first chamber and having a discharge 
portion, inlet means connected to said second chamber 
through which another of said liquid components passes 
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65. 
with said mixed material only subsequent to its passage 

70 

into said second chamber, said discharge portions having 
a common discharge point, a mixing head positioned 
intermediate the discharge portions of said first and sec 
ond chambers and the nozzle, means defining a socket 
in said mixing head adjacent the discharge portions of 
the chambers constituting an initial mixing chamber into 
which components are discharged at the common dis 
charge point, said mixing head having a plurality of dis 
charge openings therethrough defining secondary mixing 
means and connecting said mixing chamber with said 
nozzle, and air discharge means operable to discharge 
air under pressure into said nozzle into intimate contact 

out of the secondary mixing means for forcibly ejecting 
the mixed material through said nozzle. ... 

2. Apparatus in accordance with claim 1 including 
a plurality of axially extending bores in said mixing 
head intermediate the outer peripheral wall thereof and 
the socket portion, said bores communicating with the 
air discharge means. 

75 
3. Apparatus in accordance with claim 2, wherein said 

plurality of discharge openings in said mixing head com 

s 
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prises a plurality of generally cylindrical spaced bore 
openings directed outwardly from the longitudinal axis 
of said mixing head from said socket portion to said 
nozzle whereby a liquid flow from said socket portion 
through said bore openings is directed into the air flow 5 
from said air discharge means. 
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