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The present invention. relates to devices, popularly
known as spray guns, for spraying paint and other coating
materials, and in particular, to improvements in spray
guns wherein the coating ‘material is atomized by com-
pressed air or the like. ‘

“The’ art has developed a wide variety of spray gins for
atomizing -and applying coating materials by means of
compressed air. Generally speaking, the gun comprises
a-body defining a materials supply duct and an atomizing
air-passage; and a nozzle secured to the front end or nose
of the body for discharging the material in-a relatively
fine stream’ and: for directing: compressed air jets against
the stream to atomize the material and project the re-
suitant material spray forwardly from the gun.: The
materials' supply duct is: conventionally controlled by a
needle valve which' extends rearwardly from the nose for
actuation, ie., longitudinal reciprocation, by means lo-
cated. adjacent its rearward end. Usually, the stem pro-
jects through the atomizing air passage of the gun, particu-
larly in guns having an on-off control valve for the
atomizing air.
that despite the efficiency of packing glands and seals;
paint would leak along the stem of the needle valve into
the air passage and cause the atomizing air passages and
jetsto. be clogged. or blocked, and/or air- would leak

along:the stem into the materials supply duct and cause - 5

“spitting”. at the nozzle, thereby disrupting: the intended
spray pattern ard the uniformity of ‘the applied coating.
These disadvantages were particularly emphasized upon
the advent of automatic spray guns wherein the materials
control -valve- and the atomizing air control valve are
disposed - in longitudinally spaced coaxial relation and
are.actuated by a concentric piston operated from a high
pressure air source.

To overcome. the stated disadvantages, a spray gun
construction has previously been devised which at present
is the -substantially universally accepted standard of the
art. . This.gun construction is characterized by a body
including a nose portion for reception of the nozzle and
defining the materials supply duct, a rear portion (or a
band-grip portion in hand-manipulated guns) spaced rear-
wardly from the nose portion and including the air supply
pdssage and air control valve, and a bridge portion bridg-
ing over the tops and interconnecting the nose and rear
poriions both physically and for the supply ‘of atomizing
air. By virtue of this construction, a space open to-atmos-
phere is'defined between the nose and the rear portions
of the gun body through which space the materials con-
trol needle valve extends, whereby coating materials leak-
ing from the nose portion along the needle and air leak-
ing’ from the réar portion along the needle are inde-
pendently or individually vented to atmosphere. The
construction- has proven eminently successful and has
been in continuous use in the art for more than thirty
years. Yet, even with modern materials and manu-
facturing ‘skills, it results in a relatively large, heavy,
bulky and éxpensive gun and imposes, because of the
bridge portion, certain restrictions on flow of atomizing
air. ‘

The object of the present invention is to provide an
improved spray gun construction facilitating economical
manufacture of spray guns that are small," compact and

With such guns, it was soon discovered - ¢
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lightweight, and providing for increased operating ef-
ficiency in spray guns, especially increased efficiency of
atomizing air flow.

It is in particular an object of this invention to provide
an improved spray gun construction eliminating the need
for the aforesaid intermediats atmospheric access area,
and therefore the meed for a gun body having $paced
portions, without re-encountering the difficulties that led
to the abcve described structure, ie., the difficulties con-
sequent upon leakdge of coating materials into the air
passages and vice versa. :

Specifically, it is the primary object of this invention
to provide an improved spray gun construction including
a tubular portion intermediate the materials supply -duct
and the air passages having a finid-tight relationship with
the gun body, the tubular portion extending rearwardly
through the air passages in encompassing relation to the
needle valve and communicating at its rearward end to
the exterior of the gun, whereby coating material leaking
along the nesedle is vented 'to atmosphere throwigh the in-
terior of the tube and air leaking from the air passages
is vented to atmosphere along (he ‘exterior of the tube,
and whereby the aif and coating materials are prevented
from entering the material supply duct and the air pas-
sages respectively. -

Another object of the invention is to embody this
structural relationship into spray guns having a coaxial
air valve, the assembly including the tubular portion and
needle valve as aforesaid, an atomizing - air chamber
about the exterior of the tubular portion having a valve
seat therein, and an annular ajr valve slidably mounted in
the chamber on the exterior of the tubular portion for .
movement toward and away from the'seat.

It~is also-an" object of the invention to provide an
improved automatic 'spray gun including the concentric.
arangement of the needle valve, tubular porticn and air
valve as defined in the ‘preceding paragraph .and further
including, in concentric surrounding relation to .the de-
fined elements, a piston adapted to' be- actuated by a
motive fluid such as compressed air, the ‘piston having
connection with the air valve ‘and the needle valve for
controlling the flow of both atomizing air and coating
materials. :

By virtue of the ‘tubular portion or element. of :this
invention, and the concentric telation thereto of ‘the cof-

“trol elements, the need for spaced body portions is elim-

inated and the elements are dispgsed in surrounding rela-
tion to. one another, rather than in axially 'spaced rela-
tion, thereby to facilitate exceptionally great decrease in
the length and weight of the gun body, the amount of
material required, and the cost of manufacture. This
latter factor is especially ‘emphasized by the fact that the
gun body of this invention requires essentially concentric
machining of .one piece, as opposed to the separate ma-
chining of three body portions in the prior art gun con-
struction. * Moreover, because of .the elimination. of a
bridging portion,  much greater efficiency - of atomizing °
air flow is readily ‘attained. :

An additional object ‘of the present invention is the
attainment of. further economies and conveniences in
manufacture and assembly’ of spray guns, especially in-
tegral fabrication- of components ‘that’ were previously
made in a number of pieces, decrease in the size of com-
ponents by virtue of integration, use of improved mate-.
rials such as self-sealing plastics for movable parts, and
SO om.

A further object of the invention is ‘the provision of
an ‘improved spray.gun comprising'a gun.body and a
mounting block therefor, the block including hose cou-
pling means for supply thereto of coating materials and
compressed air, the body and block including comple-
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mentary mutually seahng nipples and sockets for supply
of the materials and air from the block to the body, one
of the nipples and the tes pective socket including quickly
attached and detached locking means for detachably
securing the body to the biock in sealed relation thereto,
Whereby a worn or defective gun may be quickly re-
placed in ‘service without necessity for uncoupling hoses
and the like, and whereby the gun body may be adapted
to a variety of uses by provision of different forms of
mounting blocks therefor.

A still further object of the invention, in accord with
the above stated object, is the provision of an automatic
spray gun as previously defined, a mounting block there-
for, and means selectively cooperable with the block to
adapt the gun to different uses, said means including a
first arrangement facilitating remote control of the motive
fluid, a seccond means comprising a solenoid operated
control valve for the motive fluid and a third means in
the form of a pistol-grip embodying a manually actu-
ated control valye for the motive fluid.

Othcr objects and advantages of the invention will be-
come apparent in the following detailed descrlptlon

Now, in order to acquaint those skill ed in the art with
the manner of making and using my improved spray
guns T shall describe, in connection with the accom-
panylng drawings, the construction, mode of operation
and manner of use of a preferred embodiment of an
automatic spray gun made in accordance with the pres-
ent invention, a preferred mounting block therefor, and
preferred embodiments of remote, electromagnetlc and
manual ¢ontrol means therefor.

In the drawmgs

FIGURE 1 is a perspective view of my improved
spraymg apparatus illustrating preferred embodiments of
my improved spray gun and gun modntmg block;

FIGURE 2 is a longltudmal sectional view of the gun
showing the valve thereof in closed position, the upper
portions of the gun body and nozzles being sectioned to
shdw the pattern controlhng air passages and the lower
portions of the gun body being sectioned to show the
material 1n1et ‘and the alr m‘et to the valve actuating
piston; )

FIGURE 3 is a view similar to FIGURE 2 showing
the valves in open position and sectioned to show the
atomizing air inlet to the gun;

FIGURE 4 is an enlarged fragmentary longltudmal
séction of the needle valve adjusting mechanism incor-
porated in the gun of the invention;

FIGURE 5.is'a cross-sectional view of said mechanism
taken substantmlly on line 5--8 of FIGURE 4;

FIGURE 6 is a transverse vertical section of the pre-
ferred embodiment of the gon mountmg block provided
accordmg to the invention; =

FIGURE 7 is a horizonfal section of a solenoid oper-
ated control, for the gun of the inventio

FIGURE 8 is a front elevation of a mampulatmg han-
dle for my 1mproved spray. gun; and

FIGURE 9 is a vertical sectional view of said handle.

Referrlng to FIGURE, 1, 1 have shown the preferred
embodiments of the spray gun 20.and the gun mousting
block 22 of my inventior. The gun is particularly. dis-
tmgmshed by minute size and elimination of the conven-
tional intermediate gap for separately venting the mate-
rial and air sapply ducts of the gun to atmosphere. As
w111 become apparent as the descrlptlon proceeds, this
gun has a wide variety of uses, but if is prlmanly an
automatic, remotcly controlled gun for use in automatic
paint spraying. apparatus embodied in producton facili-
ties, such as automobile body spray painting lines, etc.

'As shown particularly in FIGURES 1 to 3, the gun is
comprised of a generally cylindrical main body 30 having
a radially extendlng boss 31 on one side thereof, a conven-
tional materials atomizing. and. spraying nozzle which in
the embodlment shown includes a material nozzle 32, an
air nozzle 33 and a nozzle coupling ring 34, a spray pat-
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tern control valve 35, a vent member 346, a porting mem-
ber 37, a combined piston and air valve 38, a material
control needle valve 39, a piston biasing spring 40, a needle
biasing spring 41, a generally cup-shaped body extension
or piston enclosure 42, and an adjustment cap 43. To
facilitate mounting of the gun in an automatic spraying
machine, the body 30 is provided at one side with a radi-
ally tapped bore and the block 22 is prowded with a cen-
trally disposed rearwardly open tapped bore, the two bores
being adapted for selective reeeptxon of a mounting post
44, With the post mounted in one bore (the side bore in
the body as shown in FIGURE 1), the other bore is pref-
erably closed by a plug 45.

The nozzle assembly employed with the gun of my in-
vention may be any conventional assembly of standard
size and manufacture. By way of example, I have shown
a nozzle assembly comprised of a material nozzle 32, an
air or fanning nozzle 33, and a coupling ring 34. While
these nozzle components are well-known in the art, it is
to be noted that the material nozzle 32 comprises a unitary

member including six concentric cylindrical portions,
namely, a small diameter material dlscharge tip 56, a
slightly larger diameter atomizing air section 51 rear-
wardly of the tip, a still larger diameter spray pattern con-
trolling air section 52 rearwardly of the section 51, a radial
flange 53 rearwardly of the section 52, a threaded mount-
ing portion 54 rearwardly of and smalier than said flange
and a still smaller rearwardly facing conical seating por-
tion 55. Forwardly facing conical seats are provided
adjacent the leading ends of each of the sections 59, 51 and
52, and the air nozzle 33 has complementary portions
s\,ahngxy engageable with these seats. The first comprises
a perforated annulus 58 surroundmg the tip 5¢ and form-
ing discharge ports for atomizing air, the second seals be-
tween the two air sections 51 and 52 to separate the same
and the third seals on the section 52 and defines therewith
a distributing chamber 57 for spray pattern controlling air.

The material nozzle 32 is bored axially thereof to define
a material supply duct 58, and the bore is stepped inter-
mediate its ends to form a rearwardly facing seat 59 for
the material controlling needle valve 39. Holes 60 are
drilled in the section 51 for passage of atomizing air, and,
holes 61 are driiled in the section 52 for passage of pat-
tern controlling air. The duct 58, the tip 50, the holes
6% and the or1ﬁce in the annulus 56 are interrelated so
that air under pressure is impinged upon material emanat-
ing from the tip to atomize and form a mist- like spray
of the material. To control the pattern of the spray,
and especially fo form a fan-like spray pattern, the air
nozzle 33 includes a pair of diametrically opposed ears
or horns 62 having inwardly and forwardly directed ports
therein communicating with the chamber 37 for i impinging
air on opposite sides of the spray to conform the same
to the desired pattern.

The nozzle assembly depicted is of course only one
of many that can be employed in. conjunction with the
novel features of my gun, but I have selected this nozzle
for illustration herein as it involves the most complex of
the porting problems encountered in spray guns, i.e., for-
mation of three separate flow passages for the matenal
the atomlzmg air and the pattern controlling air.

To receive the nozzle assembly, the forward. end por-,
tions of the body 30 are machined in a generally conven-
tional manner in accordance with the nozzle construc-.
tion. In the illustrated arrangement, the body. is machined
to define an axial or central bore or recess 63 compnsmg
2 material passage communicating with the nozzle duct
58, a frusto-conical seat 64 forwardly of the recess for
sealed. engagement with the inner end 55 of the material
nozzle 32, a tapped bore 65. forwardly of and somewhat
larger than the seat for screw-threaded reception of the
mounting portion 54 of the nozzle, an annular chamber
66 between the seat and said tapped.bore to communicate
with the air passages 68, and a concentric tubular exten-
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sion 67 forwardly of the tapped bore within which the
annular flange 53 on the nozzle seats, said flange and said
extension defining an annular chamber 68 therebetween
communicating with the pattern air passages 61,

The air nozzle 33 is rotatably engaged by a C-ring with
the coupling ring 34, and the tubular extension 67 of the
body is externally threaded for attachment thereto of the
coupling ring, whereby the air nozzle 33 is secured to the
gun in sealed coaxial relation to the material nozzle 32
tc complete the assembly of the nozzle on the gun body.

The radial boss 31 on the body 30 has three laterally
spaced parallel holes therein perpendicular to the axis of
the body, namely, a.central tapped bore 69 comprising a
material inlet, a bore 70 comprising an inlet for valve
operating air (see FIGURE 2 for both bores 69 and 79),
and abore 71 (FIGURE 3) comprising an inlet for atom-
izing and pattern conirolling air: The body is driiled
from the inner end of the bore 69 into the recess 63 to
define a passage 72 for conducting material into the mate-
rial supply duct 5863,

The rearward end portion-of the body is machined to
define essentially a stepped axial bore (separated from the
Tecess 63 by a thin centrally apertured wail) and a con-
centric, circumscribing annular chamber 74. A longitu-
dinally disposed port 75 (FIGURE 2) establishes com-
munication between'the air inlet 76 and the chamber 74,
and a hole 76 (FIGURE 3) establishes communication
between the bore 71 and the rearward end portion of the
annular wall separating the axial bore and the annular
chamber 74. This latter hole leads into an annular air
chamber 77 defined in the body by means of the porting
member 37, which is threaded into said annular separating
wall subsequent to machining of the body per se.

Inserted within the bottom of the stepped axial bore is
a combined sealing washer and packing gland 86 over
which the cup-shaped inner end of the vent member 36 is
positioned, said member comprising a tubular stem extend-
ing rearwardly from the body. Disposed about the stem
in radially spaced encircling relation thereto is the port
ing member 37, the inner end of which is sealed into the
axial bore in the body and engages over the cup-shaped
inner end of the vent member 36 thereby to secure the
vent member, the seal 80 and the porting member in the
body in sealed relation thereto.

The porting member 37 comprises a tubular element
haying a radially ported portion 81 ¢communicating with
the chamber ‘77 in"the body, a radially ported reduced
portion defining an. annular chamber 82 in the forwaird
end portion of thé bore, and a rearwardly facing valve
seat in the interior thereof intermediate the groove 81
and the chamber 82. To seal the member relative to
the body and normaily ‘prevent air leakage from the
groove 81, an O-ring seal is provided on the member
intermediate the portions 81 and 82.

Within the body 30, a plurality of passages are defined
which communicate with the chamber 82, namely, a
passage 83 leading forwardly into a valve chamber 85
and a longitudinal passage 84 leading from the cham-
ber 853 to the chamber 66, the passages 60 and the ports
in the annulus 56 for delivery of atomizing air, and a
valve port leading from the valve chamber 85 to a pas-
sage. 86 (FIGURE 2) which communicates with - the
chamber 68, the passages 61, the chamber 57 and the
ports in the horns 62 for delivery of pattern controlling
air... The valve 35 s adjustably mounted in the-body
and -includes a needle entering into the chamber 85 and
cooperable with said valve port to vary the amount of air
supplied to the horns 62; thereby to facilitate adjustment
of the spray pattern, all as is well known in the art,

To control passage of air 'along the paths thus defined,
a tubular air control valve 87 (comprising a part of the
combined piston and valve 38) is slidably positioned with-
in the annular chamber defined between ‘the vent stem
36 and the porting member 37 for movement toward and
away from the seat formed within the member 37. The
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valve has sealed engagement with both. the vent stemi
and the porting member.  O-ring seals being provided on
the inside and outside: of the valve for this purpose.
Movement of ‘the valve into and out of engagement with
its seat will of course control flow.of air from-the inlet
passages 71, 76, 77 and 81 to the atomizing air outlet
passages 82, 83, 84, 66, 60, 55 and to the pattern. con-
trolling air outlet passages 85, 85, 68, 61, 62.

To effect actuation -of the valve 87, there is coupled
thereto, and preferably formed integrally therewith, a
piston 88 which is reciprocably ‘mounted in the annular
chamber 74 in the body 30. In the preferred embodiment
of the invention, the valve 87 and piston 88 comprise an
integral element molded of a material having good seal-
ing characteristics, a low coefficient of friction and dimen-
sional stability, particularly plastic materials such as Del-
rin and Teflon. The primary power chamber is of. course
the chamber 74 which is selectively supplied with motivat-
ing fluid, preferably air under pressure, to cause open-
ing of the valve 87.. I.additionally prefer to provide a
secondary power chamber 89 (FIGURE 3) defined by
a radial step between the porfing chamber 37 and a
complementary portion of the piston.

The purpose of the secondary cylinder and piston ar-
rangement is to mitigate inadvertent actuation of the valve
upon occurrence of minor variations in the pressure. of
the motivating fluid, and. to insure that the valve will be
actuated only in response to significant. pressure variations
intentionally caused by the operator or operating means
of the spraying system.

Specifically, when air is initially admitted to the cham-
ber 74, only the piston 88 is: primarily exposed: to the
air (as shown in FIGURE 2) thereby necessitating a high
unit pressure to effect movement of the piston against the
bias of the springs 40 and 41 to move the valve to open
position.. When the valve approaches fuil open position,
the portion of the piston complementary: to the porting
member 37 is moved rearwardly to define: the chamber
89 (FIGURE 3) whereby a large area of the .piston :is
exposed to the motivating fluid thereby firmly to hold the
valve in open position. Because of the large area of ex-
posure, the unit pressure of the motivating fluid will have
to decrease substantially before the springs will be effec-
tive to move the ‘piston and to return the valve to closed
position. Consequently, fluttering or spasmodic operation
of the valve is eliminated and positive control is main-
tained over the flow of atomizing and pattern controlling
air. :

To control the flow of material, the needle valve 39
is projected axially through the air valve 87, the venting
tube 36, the seal 89 (which thus forms a packing gland
about the needle), the aperture in the wall separating the
air and material sections of the body, the recess 63 and
the supply duct 58 to the seat 59 in said duct. - At its
rearward end, i.e., rearwardly of the piston and air valve
member 38, the needle valve carries an abutment 990 to
be contacted by the member 38 in its rearward or valve
opening: movement. . The abutment 90 is preferably ad-
justable on the stem to vary the spacing between it and the
member 38. - ‘

The needle biasing. spring 41, which is of relatively
great strength, is engaged with the rearward surface of
the abutment 99 and the piston and air valve spring 49,
which is of lesser strength, is engaged with the piston in
encircling relation to the spring 46.

The body extension 42 is threadedly attached to: the
body by engagement with ‘a threaded outer surface on
the peripheral wall defining the chamber 74.  This ex-
tension, being of generally cup-shape, thus- encloses the
piston. 88, the rearward end of the needle and the springs
40 and 41, causing said springs to exert a biasing force
on the respective valve members.

In the closed position of the valves as shown. in FIG-
URE 2, the spring 41 causes the needle valve to engage
its seat' 59 and the spring 40 holds the-air valve 87 on
its seat in the porting member 37. - In'this position of
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‘the valves, the abutinent 99 is spaced rearwardly from the
:piston by ‘a distance such that the air valve 87 would be
moved to full open position ‘or ‘substantially so before the
‘member 38 would contact the abutment 0. Thus, when
motivating fluid under high unit pressure is supplied to the
inlet 70 and chamber 74, the piston is first moved to open
the air valve 87 théreby c¢ausing an initial discharge of
air alone from the porfs at 56 and "62. Then, as the
piston ‘continues to move, it engages the abutment 99
-and ‘moves the needle valve rearwardly to open position
‘to .permit flow of material through the nozzle tip 50,
‘wheredpon the material is imthediately contacted and
atomized by the pre-established jet streams of air under
piessure. Thus, all ‘material. discharged is fully atom-
izeéd for spray application and there can be no solid stream
discharge or “sputtering ‘that would mar the finish ‘to be
applied by the spraying apparatus.

To the same purpose, when supply of motivating fluid
to the piston 88 is discontinued, the more powerful spring
41 first drives ‘the needle valve to its seat to stop material
flow, and the weaker spring 40 thereafter closes the air
valve whereby all material discharged is atomized before
air flow ceases. This laiter function also provides a final
air cleaning of the air ports and the nozzle tip 50 to insure
immediate ‘operation of ‘the gun upon the next actuaticn
thereof.

Should-the needle valve packing gland or seal 8¢ leak,
as it usually does, materials leaking from the inlet 69 and
the-duct 5863 will flow along the needle on the interior
of the vent tube 36 to the rearward end thereof, which is
spaced rearwardly from the air valve. From this point,
the material will leak rearwardly and be vented to atmos-
pherte throtigh a'center hole 91 in the adjugtment ‘cap 43.
At the same time, air leaking past the air valve 87 will
flow along the exterior of the Vent tube 36 and be vented
to atmosphere in the same manner as the material is
vented to atmosphere. “Also, dir leaking past the piston 88
will be vented to atmosphere. Consequently, it is impos-
sible fof Paint or other materials being sprayed to leak
from the supply duct 58—63 into the air supply ductsof the
giin, and it is also impossible for air to leak from the air
supply ducts into the material supply duct; both the mate-
rial and the air being independently ventéd to atmosphere
via 'the ‘interior and exterior, réspectively, of the tube 36.
The tube 36 therefore accomphshes the ‘purposes of the
air ‘gap previously provided in spray guins of the general
character. Because the tube is'short and permlts overlap-
ping or concentric arrangement of the several air and ma-
terial supply ‘passages, guns incorporating such tibe may
be made considerably shorter, more compact and signifi-
cantly lighter than piior art ‘guns. While I have herein
shown i my new vénting principles and apparatus as incor-
porated in’ an ‘automatic gun, it 'will be readily appreciated
by those skilled in the art that the same principles and the
same apparatus may be applied to other forms of guns,
such as hand eperated guns, etc.

While the ‘venting principle above described is a prime
feature of the presént invention, additional features of
novélty *have been incorporated in the gun illustrated
herein, which features have general application 'in the
spray “gun -field. Spec1ﬁcally, it is ‘desirable and advan-
tageots to afford means for controlling the degree of
opening of the needle valve 39, thereby to control the
amotunt of material sprayéd in ‘a given time interval and
to control the character ‘of the spray. For this purpose,
I have incorporated in my -gun a novel means for adjust-
ing the degree of ‘opening of the material control valve
in small ac¢urate incréments.

Réferring to FIGURES 4 ‘and 5, I have provided a
body extension 42 which is stepped progressively inwardly
in ‘a sefies of “cylindrical portions adjacent its rearward
end and which terminates in 'a coaxial annular boss 92.
Within this boss, I form a non-circular axially extending
passage, suitably a hexagonal passage 93. Within this
passage a nut 94 is slidably mounted, the nut having an
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external configuration corresponding to that of the pas-
sage through the boss 92 so that the nut is slidably but
non-rotatably mounted in the boss. The nut is -provided
axially thereof with an accurately forined screw thread
of any desired standard formation. T have illustrated, by
way of example, an acme thread having four threads to
the inch.

For cooperation with the nut 94, a complementarily
threaded stud 95 is formed integrally with or fixedly se-
cured to the adJustment cap 43 and threaded into the nut.
The cap 43 in turn engages rotatably over the stepped
rearward end portions of the body extension 42 and is
secured to the body ‘extension against relative axial dis-
placenient by means of a pair of semi-circular split ring
elemerits 96. Specmcally, the terminal boss 92 of the
body extension 42 is provided in its peripheral surface
with a circumferential groove within which the two halves
of the ring 96 rotatably engage. Tn assembly, the two-
rmg halves are first engaged in the circumferential -groove
in the boss 92, and the assembly of the cap 43, the stud
95 and nut 94 is then slipped onto the rearward end por-
tion of the body extension 42.

Within the bottom of the circumferential :groove within
which the ring halves 96 are disposed, I provide -a plu-
rality of (preferably sixteen) evenly spaced depressions
98 within which four evenly spaced ball dentents 99 car-
ried by the ring-halves 96 are adapted to be engaged.
Preferably, the ring-halves 96 are bored for slidable re-
ception of four evenly spaced spring pressed detent as-
semblies each including a ball 99 engaging in a respnctlve
depression 98 and a retainer 97 shdably engaged in the
respective bore and an aligiied hole in the side wall of the
cap 43, whereby the retainers hold the cap and rings in
assembled relation.

The spring-loaded detent balls §9 in cooperation with
the depressions 98 thereby define sixteen physically sen-
sible divisions to each revolution of the cap 43 relative to
the gun body. With a stud 95 having four threads to the
inch, the assembly results in a physically sensible adjust-
ment of the nut 94 in increments of one sixty-fourth of an
inch axial travel. As shown particularly in FIGURE 4,
the nut %4 is disposed in alinement with and is adapted to
be engaged by the abutment 98 on the rearward end -of
the needle valve. Consequently, axial adjustment of
the nut 94 by the cap 43 will result in adjustment of the
opening of the needle valve in precise increments of one
sixty-fourth of an inch. Thus, the material spraying
characteristics of the gun can qulckly and accurately be
adjusted at the will of the operator.  This particular
means for and mode of adjustment affords the particular
advantage that internal gun adjustments may be effected
externally of the gun without increasing the external
length of the gun.

Another feature of the present invention is the pro-
vision of means whereby a defective or worn gun may
quickly be replaced in service without need for uncoup-
ling fluid supply conduits or hoses, mounting brackets,
etc. Specifically, it is an object of this invention to pro-
vide a mounting block for the gun incorporating quick
disconnect means whereby a gun may be removed and re-
placed by a new or repaired gun in a matter of seconds so
that production lines need not be shut down when a
gun requires replacement. As shown particularly in FIG-
URE 6 I provide a mounting block 22 comprised -of a
generally rectangular solid metal body 10 of a form
generally complimental to the radial boss 31 on the gun
body 38. The block body 180 is provided centrally
thereof with a vertical bore alined with the material in-
let 69 in the gun body. Within this bore, I journal a-tubu-
lar stud 101, the ends of which project above and below the
block body. The stud extends upwardly from the upper
surface: of the block body and is provided on its up-
wardly extending portions with a screw thread complemen-
tary to that in the material inlet 69. At the lower side
of the block body 188, the stud 181 is provided with a
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mounting sleeve or adapter 166 which retains the stud in
the body against relative axial movement but accommo-
dates rotary movement thereof, the adapter having a hex
nut external part facilitating rotation of the stud to accom-
modate threading of the same into the inlet 69.

To opposite sides of the. central bore, the block body
106 is provided with L-shaped air passages 107 and 108
which are alined with the air passages 78 and 71, respec-
tively, in the extension 31 of the gun body 30. Formed
integrally at the upper face of the block body 100 in
alinement with the passages 167 and 108 are a pair of
tubular projections 109 and 119 which complement and
are adapted for slidable reception in the air inlets 70 and
71, respectively, in the valve body. BEach of the projections
109 and 119 is provided adjacent its base with a seal for
sealed engagement with extension 31 adjacent the respec-
tive inlet passage 78 and 71. At the opposite ends thereof,
ie., on the rearwardly facing surface of the block, the
passages 107 and 108 are provided with conventional
nipples 112 for connection with the customary conduits
or hoses for supplying air to the gun. Similarly, the
adapter or nipple 186 is adapted for connection to the
customary.supply conduit for the material to be sprayed.

In use, the body 186 of the mounting block 22 is
assembled to the gun by simply - disposing the boss 31
over the three projections 161, 199 and 119. The three
projections initially slide freely into-the respective bores
in the gun body until the threads on.the tube 101 com-
mence to engage the threads within the bore 69 in the
gun. body. The operator may then rotate the hand
adapter or nipple 106 to effect Totation .of the tube 101
thereby causing the gun body and the mounting block
to be pulled together to effect a secure connection between
the gun body and the block. = The seals on the projections
189 and 110 effect a sealed conmection with the bores 70
and 71, respectively, and an O-ring is provided adjacent
the upper end of the tube or projection 181 which: is
adapted to seal in the bore .69, thereby to establish a
séaled connection between the bore 69 and the tube.

. Material to be sprayed is supplied under pressufe to
the nipple 106 and tube 101 to the. material inlet 69 of
the gun. A continuous supply of air under pressure com-
municates via the passage 168 and the projection 110
with the inlet 71 in the gun body for supply of atomizing
and pattern controlling air to the gun. A source of air
under pressure communicates via the pasage 287 and
the projection- 199 with the piston air inlet 79 in the gun
body. This latter source of air is under the control of
suitable valiie means exteriorly of the gun body and the
block whereby air under pressure may intermittently. be
supplied to the actuating piston in the gun.at the will of
an operator or under remote automatic control, thereby
to effect ‘operation of the gun in the ‘manner previously
described.

Should ‘the gun ‘becomie: deféctive for one reason or
another, the gun may rapidly be replaced by 2 new or re-
built ‘gun by simply. closing the air and material flow
controlling ‘valves and rotating the nipple 16 in an un-
threading direction to uncouple.the gun from the: block.
‘“As above stated, the supply of air to the gun actuating
piston mady be controlled by any suitable valve arrange-
ment located adjacent or. remotely of the gun and block.
However, it'is a particular object of the present invention
to provide electrically controlled -valve means directly
associated. with the gun and the block to facilitate remote
control of gun’ operation.  This ‘suitably takes the form
of a solenoid" operated 'valve, the “solenoid’ portion of
which is ‘conventional and.is not shown herein, -and the
valve portion 6f which'is illustrated in FIGURE 7,

“With reference to FIGURE 7, the remotely -operated
solenoid valve includes a body 115 on which the solenoid
operating ‘mechanism (not shown) is fixedly mounted.
The solenaid includes the usual operating of armature
stem’ 116" which projects into the valve portion of the
body 115.  This portion .of -the body includes a 1ongi-
tudinal bore 117 within which a tubular valve member 118
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is reciprocably mounted. The body is suitably of two-
part construction and each part is counterbored to provide
oppositely facing seats for a double conical valve formed
on the forward end portion of the tubular element 118.
Adjacent its opposite end, the valve member 118 is pro-
vided with an elongate slot 119 in its side wall which is
disposed to communicate in all positions of the valve with
a lateral bore 120 in the body 115, which latter bore is
threaded or provided with a nipple for reception of a hose
or other conduit leading from a source supply of air under
pressure. The bore 117 similarly terminates in an axially
threaded portion or nipple within' which a coupler 121
is secured for connecting the bore 117 to the inlet 112
on the body of the block: 22 which communicates with
the supply passage 168 and the atomizing, air inlet 71
of the gun. Consequently, in all positions of the valve
118, atomizing and pattern controlling air is continuously
supplied to the gun.

To facilitate control of the gun, a generally L-shaped
passage 122 is provided in the body 115 of the solenoid
operated valve; one leg of the L generally paralleling the
bore 117 and the other leg thereof intersecting  the bore
117 at 2 point between. said oppositely facing valve seats.
The passage 122 in turn communicates via -a coupler 123

ith the passage 187 in. the mounting block 22, and
thus with the piston air inlet 70 and the piston chambesr
74 in the gun body. Upon actuation of the solenocid
in customary manner, the valve 118 is retracted within
the valve body 115, whereby the valve is moved off the
forward one of its seats and establishes communication
between the air inlet 129 and the passage 122 and coupler
123 to effect actuation of the piston in-the gun thereby
to initiate spraying.

When the :solenoid is de-energized, the ‘conventional
return spring of the solenoid mechanism operates 1o re-
seat the valve 118 on the forward one of its seats, where-
by the supply of air to the passage 122 is discontinued.
In’this latter position of the valve 118, ie., the position
shown in FIGURE 7, a vent port 124 is in open ¢om-
munication with the passage 122, whereby the air in the
piston chambers 74 and 89.may quickly be vented to
atmosphere to facilitate closing of the valves in the gun
and thereby discontinue spraying. -As will be appreci-
ated from FIGURE 7, the vent port 124 is closed by
the valve 118 when the valve 118 is moved to its rear-
wardmost position in engagement with the rearward one
of its seats upon actuation of the solenoid.

By virtue of the couplers 121.and 123, the entire
solenoid valve assembly may be physically mounted di-
rectly on .the mounting block 22, thereby to afford
a compact unitary assembly of the gun and its operating
means. Specifically, with reference to. FIGURE 1, the
solenoid valve may be disposed immediately rearwardiy
of the mounting block 22 below the rearward portions of
the gun itself. :

In addition to the above described automatic installa
tions and cooperation with remotely actuated control
means, the gun and mounting block of the present inven-
tion are particularly adapted to manual operation and
manipulation. For example, in FIGURES 8 ‘and 9,1
have shown a .gun butt .or handle grip 139 which may
quickly be associated . with the mounting block .22 to
convert the gun to full manual.operation. The manipi-
lating handle 139 comprises a hand grip portion. of suit-
able size and configuration to. facilitate holding of ths
gun in the hand of the opérator, and. a relatively. wide
boss 131 at the upper end of the hand grip of dimensions
complementing.the block 22 and the boss 31 on the gun
body 30. 'The boss 131 is provided with two ports 132
and 133 adapted to communicate with the passages 107
and 188, respectively, in the block 22: communication
being .established - suitably by coupilers like. those indi-
cated at 121 and 123 in FIGURE 7.  The passage 133
communicates directly with a through passage 134 in
the hand grip 130, whereby air under pressure for atom-
ization and pattern control may continuously be supplied
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via ‘the handle to the passage 108. The passage 134 in
turn is intersected by a valve receiving bote which in
‘turn communicates with a vent passage 135 in the hand
grip 130. )

A three-part valve comprised of ‘a valve body 136, a
valve 137 and a push button actuator 138 is removably
mounted in the valve bore. The body 136 is threadedly
mounted in the upper end portions of the valve bore and
‘at its-lower end defines a valve seat 139 -immediately to
‘the -upper side of the passage 134 in the hand grip. The
‘port ‘in the valve member 139 is normally closed by the
valve 137, which is disposed bélow the seat and inter-
Sects the passage 134, the valve being urged to its seat
by means of a spring 148. The valve-member 137 is also

bored internally thereof to define -a vent passage, as will -

subsequently be described. The actuator 138 is provided
at its outer free end with-a thumb button, and the actua-
tor is normally biased in an outwardly directich by means
of a spring 141 confined between the seat 139 and a pro-
jection or flange provided ‘on the actuator. At its lower
end, the actuator comprises a ‘stem or pin-type valve
adapted to engage and close the vent passage provided in
the valve member 137, and thereafter to move the valve
member 137 off its seat 139.

As shown in FIGURE 9, the port or passage 132 for
gun controlling -air -communicates with the valve body
136 to the side of the seat 139 opposite the passage 134.
Thus, when the actuator 138 is depressed by the thumb
of the user, the vent passage in the valve member is first
closed and the valve is then moved away from its seat
139, whereby air under pressure will be supplied via the
passage 132 to the piston chambeér 74 in the gun, thereby
to initiate spraying. When spraying is to be discon-
tinued, the operator simply removes his thuinb from the
button #38, whereupen the spring 148 will return the
valve 137 to its seat 139, and the spring 141 will re-
turn the ‘actuator 138 to its outwardly extended posi-
tion, whereupon the vent passage in the valve 137 will
be in open communicaion with the passage 132 and the
vent 135 thereby ‘to vent the piston chamber to atmos-
phere and ‘accomincdate rapid closing of the valves in
the gun to discontinue spraying.

From the foregoing, it will be appreciated that the
present invention provides an exceptionally compact and
economical gun consfruction paiticularly characterized by
a venting principle that eliminates the necessity for a
venting air space between the material and air ‘sectiofis
of the gun, whereby the sections may be disposed in
concentric éncircling relation to each other to facilitate
a particulaily compact gun construction. The invention
also provides the novel gun mounting bleck above de-
scribed, which is particularly advantageous in terms of
the quick disconnect features thereocf whereby a worn
or defective gin may be replaced in just a few moments.

In addition, the mounting block facilitates adaptation |

of the gun to remote automatic operation, remote electri-
cal operation, and hand manipulation. Accordingly, it
is believed that all of the objects and advantages of the
invention have been shown herein to be attained in a
convenient, economical ‘and -practical manner,

While I have shown and described what I regard to
be the preferred embodimet of my invention, it will be
appreciated that various changes, rearangements and
modifications may be made therein without departing
from the scope of the invention as defined by the “ap-
pended claims.

I ciaim:

1. In a spray gun having a bedy, a passage for atom-
izing air, a materials supply duct and -a control vaive
for said duct including a stem extending through said
body and said passage, the improvement comprising a
member secured adjacent one end in fluid-tight relation
to said body intermediate said air passage and said ma-
terials supply duct, said member encompassing said
stem -and extending through said air passage and com-
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municating adjacent ‘its other end with the atmosphere,
whereby said said member Vents to atmosphere both
niaterials leaking from said duct dlong said Stein ‘and ‘air
leaking Trom said passage along-said member.

2. In -a‘spray gun having a body, a passage for ‘atom-
izing -air, a -materials supply duct, a -materials ‘control
valve in said duct including a stem ‘extending through
said body and said passage, and 4n atomizing “air ‘con-
trol valve in said body sbout said stem, the improvement
comprising a member secured adjacent one end in fuid-
tight reldtion to said body intermediate sdid -passage and
said duct, said member'encompassing the stein-of said ma-
terials control valve,-exfending through said passage and
said -air control vdlve and communicating adjacent its
other'end to the exterior of the gun, whereby said mem-
ber vents both materials leaking from said duct along said
stem-and air leaking past said air control valve along said
member to the exterior of the-gun.

3. In a spray ‘gun inchiding a body, a spray nczzle on
the body, a materials supply duct in-the body communi-
cating with said nozzle, an atomizing air passage in the
body and a materials control valve having a stem extend-
ing from said duct through said passage, the improve-
ment comprising a tubular portion in said body sep-
arating said materials supply duct from said -air passage,
said ‘tubular portion encompassing said stem and-extend-
ing through said air passage and communicating at the
end thereof opopsite the spray nozzle to the exterior of
said body. )

4. In a spray gun including a body having a bore there-
through -defining an atomizing air passage at one por-
tion thereof and a materials supply duct at another portion
théreof, and a spray nozzle communicating with said ma-
terials supply duct, the improvement comprising a hollow
memiber secured in fiuid-tight relation to said body inter-
mediate the said portions of said bore, said member ex-
fending through said one portion of said bore and com-
municating at the end thereof opposite the spray nozzle
with the exterior of said body, and a miaterials control
valve having a stem extending slidably through said mem-
ber in sealed relation thereto.

‘5. In a spray gun, a body having a bore therethrough
defining an-atomizing air passage at one portion theéreof
and a materidl supply duct at anothér portion thereof, a
hollow member secured in fluid-tight relation to said body
intermediate the said portions of said bore, said mem-
ber extending through said one portion of said bore and
communicating at its end to the extérior of said body, a
materials control valve having a stem extending slidably
through said member in sealed relation thereto, and an
air control valve slidably mounted on the exterior of said
meinber in sealed relation thereto, whereby said member
venis both materials leaking from said duct along said
stem and air leaking.past said air control valve along
said member to the exterior of the gun.

6. In a spray gun, a body having a materials supply
duct in the forward end portion thereof -and a coaxial
atomizing air passage in the rearward end portion thereof,
a materials control valve having a steém extending axially
through said passage and said duct, a rearwardly facing
seat in said duct for said materials ¢ontrol valve, -an air
control valve concentric to said stém, a rearwardly fac-
ing seat in said body for said air control valve, a tubular
portion in said body separating said duct from said pas-
sage and extending through said passage, said stem ex-
tending slidably through said tubular portion in sealed
relation thereto, said air control valve being slidably
mounted on the exterior of said tubular. portion in sealed
relation thereto, said tubular portion communicating- at
its réarward end to the extérior of the gun, and an actu-
ating member for said valves comprising an axially shift-
able portion connected to said air control valve and hav-
ing connection with the stem of said materials-control
valve.

7. In a spray gun, a body having a materials supply
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duct in the forward end portion thereof dnd a ‘coaxial
atomizing air passage in the rearward end portion thereof,
a tubular portion'in said body separating said duct from
said passage and extending rearwardly through said pas-
sage, a materials control valve having a stem extending
slidably through said tubular portion in sealed relation
thereto, a porting portion in the rearward end’ portion
of said body concentric with said tubular portion, and
a-combined air valve and valve actuating piston includ-
ing an air valve portion slidably mounted on said tubular
portion within said porting portion in sealed relation to
both and a piston portion. slidably. mounted. on the ex-
terior of said porting portion, said tubular portion com-
municating at its rearward end to the exterior of the
gun, said combined air valve and pision having connec-
tion with the rearward end of the stem of said materials
control valve,

8. In a spray gun, a body ‘having a materials supply
duct in the forward end portion thereof and’a coaxial
atomizing air passage in the rearward end portion there-
of, a tubular portion in ‘said body separating said duct
from said passage and extending rearwardly through said
passage, ‘a materials control valve having a stem extend-
ing slidably through said tubular. portion in sealed rela-
tion thereto, a porting portion in the rearward end por-
tion of said body concentric with said tubular portion,
a combined air valve and valve actuating. piston includ-
ing an air valve portion slidably mounted on said tubular
portion within said porting.portion in sealed rélation to
both and a piston portion slidably mounted on the -ex-
terior of said porting portion, said tubular portion com-
municating at its rearward end to - the exterior of the
gun, said combined air valve and piston having connec-
tion with the rearward end of the stem of said materials
control valve, said body including a terminal portion hav-
ing three exteriorly opening sockets therein communi-
cating respectively with said materials supply duct, the
interior of said porting portion and the exterior of said
porting portion, and a mounting block for said body in-
cluding- three mipples complementary to and enterable
respectively into said sockets, said nipples and sockets
having complementary sealing means and one of said
nipples and the respective socket having complementary
detachable locking means for detachably securing said
body to said block.

9. In a spray gun, a body having a materials supply
duct in the forward end portion thereof and a coaxial
atomizing air passage in the rearward end portion there-
of, a tubular member secured in fluid-tight relation to
said body intermediate said duct and said passage and
extending rearwardly through said passage, a materials
control valve having a stem extending-slidably through
said tubular member in sealed relation thereto, a tubular
porting element secured in the rearward end portion of
said bedy concentric with said tubular portion, and an
integrally formed air valve and valve actuating piston
including a tubular air valve portion slidably mounted on
said tubular member within said porting element in sealed
relation to both and a surrounding cup-shaped piston por-
tion slidably mounted on the. exterior of said porting
element, said tubular member communicating at its rear-
ward end to the exterior of the gun, said integral air valve
and piston having a lost-motion connection with the rear-
ward end of the stem of said materials control valve.

18. In a spray gun as set forth in claim 9, means ad-
justably. mounted on said body for limiting the stroke
of said piston and said materials control valve.

11. In a spray gun, a short generally cylindrical body
having a forward end portion for detachable reception
of a nozzle, a generally axial bore through said body
defining a materials supply duct at the forward end of
the body and an atomizing air passage at the rearward
end of the body, a tubular member secured in fluid-tight
relation to said body in said bore intermediate said duct
and said- passage, said tubular member extending rear-
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wardly - through said’ passage, a tubular ‘porting element
secured to said body in encircling relation to said tubular
member and defining an annular chamber between said
element and: said member, said ‘body and said:element
having ports therein defining an air inlet and-a longi-
tudinally spaced air cutlet, said element defining a valve
seat therein intermediate Said inlet and- said outlet, an
integral air valve and piston element comprising an an-
nular air valve portion slidably mounted in said cham-
ber in sealed relationship with the exterior of said tubu-
lar member and with the interior of said porting element
and a.piston portion encircling said. porting: element,
said: body. at its rearward end defining an annular cham-
ber within which said piston portion slidably éngages,
and a materials control: valve having ‘a:stem extending
slidably through said tubular member and having con-
nection with said air valve and piston element.

12.-In a spray gun, a short generally cylindrical body:
having a forward end' portion for detachable reception:
of a nozzle, -a-generally axial bore through said body
defining ‘a, materials supply duct  at the forward end: of
the body and .an atomizing air passage at theé rearward
ward end of the body, a tubular member secured in fluid-
tight relation to-said body in said bore intermediate said
duct and said passage, ‘said tubular member extending
rearwardly through said - passage, a tubular porting ele-
ment secured to-said body in encircling relation to said
tubular. member and -defining an annular chamber be-
tween said element and said member, said body and said
element having ports therein defining am; atomizing air
inlet and a longitudinally spaced atomizing air -outlet,
said element defining a valve seat therein intermediate
said inlet and said outlet, an integral air wvalve and
piston element comprising an annular air valve portion
slidably mounted in said chamber in sealed relationship
with the exterior of said tubular member and with .the
interior of said porting element and a piston portion en-
circling said porting element, said body at its rearward
end defining an annular chamber within which said pis-
ton portion slidably engages, a materials contro! valve
having a stem extending slidably. through said tubular
member and having connection.with said air valve and
piston element, said body including a terminal portion
having three spaced parallel sockets therein communi-
cating respectively with said: materials supply duct, said
atomizing air inlet passages- and said annular chamber
within which said piston portion engages, and a mount-
ing block for said body including three spaced parallel
nipples complementary to and enterable respectively into
said sockets, one of said nipples being rotatable in said
block, said one nipple and the respective socket having
complementary detachable locking means for securing
said body to said block and all of said nipples and the
respective sockets having complementary sealing means
for sealing said nipples in said sockets.

13. In a spray gum, a short generally cylindrical body
having a-forward end portion for detachable reception
of a nozzle having an axial valve seat, a generally axial
bore through said body defining' a materials supply duct
at the forward end of the body and.an atomizing air
passage. at the rearward end of the body, a tubular mem-
ber secured in finid-tight relation to said body and said
bore intermediate said duct and said passage, said tubu-
lar member extending rearwardly ‘through said passage,
a tubular porting element secured to said. body in -en-
circling relation-to said tubular member and defining an
annular chamber between said element and- said mem-
ber, said body and said element Having poris therein
defining an air inlet and-a longitudinally spaced air out-
let, said element defining a valve seat therein intermedi-
ate said inlet and said outlet, an integral air valve and
piston element comprising an annular air valve portion
slidably mounted in said: chamber in sealed relationship
with the exterior of said tubular member and the interior
of said porting element and a piston’ portion encircling
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said porting element, said body at its rearward end de-
fining an annular chamber within which said piston por-
tion slidably engages, a materials control valve having
a stem extending slidably through said tubular member
and rearwardly of said air valve and piston element and
an abutment on the rearward end of said stem engage-
able by said air valve and piston element, a relatively
strong spring urging said materials control valve onto
the seat in the nozzle, a relatively weak spring engaging
said air valve and piston element urging said air valve
portion onto the seat in said porting element, an axially
adjustable member mounted on said body rearwardly of
said abutment and adjustable to vary the stroke of said
materials control valve, and port means opening to the
exterior of the gun communicating with the rearward end
of said: tubular member.

14. In a spray gunm, a gun body having separate pas-

sages therein for compressed air and coating materials, -

and a mounting block for said body, the block includ-
ing. separate hose coupling means for separate supply
thereto of coating materials and compressed air, the body
and block including complementary mutually sealing nip-
ples and sockets communicating respectively with said
hose ceupling means for separate supply of materials and
air from the block to the body, one of said nipples and
the respective secket including cooperable detachable
locking means for detachably securing the body to the
block in: sealed relationship thereto, and each additional
nipple being slidable in its respective socket.

15. In a spray gun as set forth in claim 14, said co-
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operable locking means comprising rotatably engageable
and disengageable elements, said one nipple being rotat-
ably mounted in said block and including mieans to the
exterior of said block for rotating said nipple.

16. In a spray gun as set forth in claim 14, a control
valve associated with said block and a solenoid for actu-
ating said valve.

17. In a spray gua as set forth in claim 14, said block
comprising a pistol-grip, and a manually actuated con-
trol valve in said pistol-grip.
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