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3,168,259
AIRBRUSH MECHANISM
Jens A. Paasche, Wilmette, Il
(1909 Diversey Parkway, Chicago 14, IlL.)
Filed Nov. 24, 1961, Ser. No. 154,770
13 Claims. (CL 239—306)

The present invention relates to airbrushes or spray
guns and is concerned more specifically with airbrushes
which are controlled automatically in response to the pres-
sure of operating air.

One object of the invention is to provide a new and
improved airbrush.

Another object is to provide an improved airbrush
which is so constructed that components of the airbrush
which are subject to contamination by the liquid are
confined to an atomizing head which can be readily de-
tached from coacting support and control structure for
the head for cleaning and to provide for convenient and
efficient handling of a great variety of fluid materials.

Another object is to provide an airbrush having an
improved construction which provides for quick detach-
ment ‘and replacement of an atomizing head, including a
liquid control valve, in relation to coacting support and
control structure for the head without disassembling of
liquid control valve structure in the head or coacting valve
operating structure mounted on the support structure for
the head.

Another object is to provide in an airbrush of the
character recited for the flow of separated streams of
atomizing air and fan air through a common bore in the
airbrush at high flow rates which are separately con-
trolled at the input end of the bore for high speed coating
with heavy materials.

Another object is to provide an airbrush of the above
character having an improved construction which provides
for a quick uncoupling of a valve needle in a detachable
atomizing head from needle valve operating means on
support structure for the head as an incident to detach-
ment of the head from the support structure.

Another object is to provide an airbrush of the char-
acter recited which will remain sealed against leakage of
fluid past control valve operating structure over an ex-
tended service life.

Another object is to provide an airbrush controlled in
response to the changes in the pressure of operating air
and having an improved construction which facilitates
mutual alinement and coupling and uncoupling of an air
motor from valve actuating means on a detachable
atomizing head.

Another object is to provide an improved automatic
airbrush requiring no lubrication to serve dependably over
an extended service life and remain continuously respon-
sive to changes in operating pressure to be self controlling.

Another object is to provide an airbrush having a new
and simplified construction whicth affords advantages in
adjusting the atomizing air outlet of the brush.

Another object is to provide an airbrush having an
improved and highly compact construction which provides
for easy and precise adjustment of the atomizing air fiow
and the fan air flow independently of each other with
independent liquid flow control.

Another object is to provide an improved airbrush of
the character recited in the preceding objects which is
compact in construction and well adapted for economical
manufacture and inherently capable of serving dependably
and efficiently in use over a long service life.

Other objects and advantages will become apparent
from the following description of the exemplary embodi-
ment of the invention illustrated in the drawings, in
which:
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FIGURE 1 is a side view of an airbrush forming the
exemplary embodiment of the invention; .

FIG. 2 is a longitudinal sectional view of the airbrush;

FIG. 3 is a fragmentary longitudinal sectional view on
an enlarged scale taken with reference to the line 3—3
of FIG. 2;

FIG. 4 is a fragmentary section view taken generally
along the line 4—4 of FIG. 3;

FIG. 5 is a fragmentary sectional view taken along
the line 5—35 of FIG. 2; )

FIG. 6 is a fragmentary sectional view showing detailed
construction of valve actuating and sealing structure ap-
pearing in the medial portion of FIG. 2; )

FIG. 7 is an exploded view of a quick release coupling
appearing in FIG. 6;

FIG. 8 is a fragmentary sectional view taken along the
line 8—8 of FIG. 6; and

FIG. 9 is a detail view of elements within the quick

disconnect coupling.
* Referring to the drawings in greater detail, the airbrush
10 forming the illustrated embodiment of the invention
comprises, FIGS. 1 and 2, an atomizing or spray head 12
detachably mounted on a support body 14 which houses
valve control and air supply structure for the head.

Spray liquid from a suitable source (not shown) is sup-
plied under pressure to the atomizing or spray head 12
through .a spray liquid inlet connection 16 integrally
formed on the body 28 of the head 12 and defining an in-
ternal liquid inlet passageway 20 communicating with a
hollow nozzle support boss 22 projecting forwardly from
the center of the head body, as shown. Normally spray
fluid is supplied under pressure through the boss 22 to
a centrally bored spray nozzle 24 secured to the boss by
a retaining nut 26 to project forwardly from the boss; as
shown.

The discharge of liquid through the nozzle 24 is con-
trolled by a reciprocable needle valve element 28 coacting
with a reduced diameter tip 3¢ of the nozzle 24 and
projecting rearwardly through a head body bore 32, Re-
traction of the valve needle 28 opens the nozzle 24 and
forward advancement of the needle closes the nozzle.
Retraction and advancement of the needle valve 28 to
start and stop the outflow of liquid is powered by an air
control motor 34 mounted within the lower rear portion
of the main body 14 to respond to the pressure of operat-

_ ing air supplied to the airbrush.
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As illustrated, operating air from a suitable source (not
shown) is supplied through a coupling 36 to an internal
air inlet chamber or passage 38 formed within the main
body 14 ahead of the motor 34, FIG. 2. .

The control motor 34 is formed by a sleeve 40 fitted
in the body 14 to define a power cylinder 42 coaxial with
the valve needle 28. The cylinder 42 communicates at
its forward end with the inlet passage 38 and receives a
piston 44 which is encircled by two sealing rings 46 dis-
posed in a circumferential groove 48 and urged radially
outward into optimum sealing engagement with the cylin-
der by a corrugated metal expander ring 50 disposed .in
the groove 48 behind the ring, as shown in FIGS. 3
and 4.

The rings 46 are advantageously formed of nylon or a
polymeric material of similar physical qualities and func-
tions without benefit of lubrication to maintain a good
seal between the piston 44 and cylinder 42 over a long
service life. The nylon piston rings not only eliminate
any need for lubrication, but serve to advantage in avoid-
ing sticking of the piston, which would cause it to fail to
respond as intended to changes in operating air pressure
applied to the cylinder.

The outer end of the cylinder 42 is covered by a
threaded cap 52 supporting adjustable stop structure, to
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be described, for determmmg the open position of the
valve needle 28.
A coiled compression spring 54 positioned between the
cap 52 and piston 44 urges the latter forwardly for clos-

ing the nozzle 24. Motion ‘of the piston is transmitted-
to the nozzle control needle 28 by a piston stem 56 ex-:

tendlng through a clamping chuck 58 centlally mounted
in'the piston. Tlghtemng of a nut 68, FIG. 3, on the
chuck 38 diaws the énlarged forward énd of the chuck
into a chuck receiving space 62 in the piston; cauising the
chuck to clamp tightly 1n an |ad1usted posmon -.on" the
stem 56.
The piston 44 is ad]usted along the stem 56 to ad]ust
the residual compressxon in the spring 54 when the
valve needle 28 is in its closed posmon thereby adjusting
the pressure of the operatmg air required to move the
piston against the spring and open the nozzle 24.
“"The cofinéction betwéen the forward end of the piston
stem 56-and -the needle 28 will be described - presently
The rear end of the piston stem 56 projects rearwardly
from the piston to coact with an adjustable abutment 64
which determines.the open position of the needle 28 and
hence the discharge rate of liquid from the nozzle 24.
Thie ‘abutment 64 is formed on the forward end of a
threaded stem 66 of ‘a liquid adjusting knob 68.  The
threaded. stem 66 ‘is threaded through a stepped nut 70,
which in turn is threaded onto a hollow.boss 72 on the

cap 52. The nut 70 is tightened firmly on the boss 72

so' that it is- not loosened by rotation. of the knob 68
and the stem 66, which is loosely ‘threaded in the nut 70.
A controlled frictional resistance to rotation of the
knob 68 is- prov1ded by a compression spring 74 mounted
between “the’ nut 70 and the knob, as shown, to apply a
friction producmg axial force to the stem 66.
The ad]ustmg knob 68 is ﬁrmly secured -against rota-
- tion in its ad]usted position by tightening of an axial screw
78 in the knob to -cause-the pointed forward end- of the
screw, to force a friction piug 8¢ radially outward through
a supporting ‘well 82 in the stem 66 into tight frictional
engagement with the central bore 84 within the cap- 5”
whlch receives the stem 66.

The rotary position of the liguid flow adjusting knob_

68 is 1ead with reference to a calibrated dial 90 journalled
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on the nut 70, to permit rotation of the dial into a desired -

reference ‘position for properly indicating the:position of
the_ knob 68 with reference to the position of the valve
needle 28. A corrugated washer 92 exerts an axial force
on the:dial 90 to effect frictional holding of the dial in
the desired rotary position.

‘As ‘previously intimated, the head: 12 is detachably
mounted on the body 14, The head is so constructed that
all ‘components of the airbrush.including the valve needle
28, which are subject to contamination by the spray liquid,
dre removed with the head iipon detachment of the head
from the-support-body 14. Upon detachment of the head
12, the Walve needle 28 is disconnected’ from the piston
stem: 56 by ‘operation of* a’ quick ' release coupling” 94,

which normally connects the valve needle and.stem, dis-

posed within a fecess 96 formed. in the lower sidé ‘of ‘thé
body 14 ahead of the air inlet space 38. :

* The: valve heedle 28 and the piston‘stem 56 extend in--

" to the ‘recess 96 and are sealed by packing means which
provides advantageously for easy positioning of the valve
needle-and piston stem in mutual coaxial alinement.

- As’'shown in FIG. 2; the rear end of the valve needle
bore: 32 in the spray head body 18 is counterbored ard
threaded:to receive the forward end ofa threaded retain-
ing-or holding element 98 rotatably disposed within a bore
100. formed. in the support body 14 and extending for-
wardly to the head 12 from.the recess 96, An enlarged
rotating head 102 on the holding element 98 abuts against
the body 14 at the forward end of:the recess 6. The
helding' element:98.is axially. bored to permit passage
therethrough of- the. valve needle 28 and is counterbored
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from its forward end to accommodate a plurality of seal-
ing or packing elements 104 having central portions of
generally conical shape. The packing elements 104 en-
circle the valve needle 28 and nest together with the ex-
tended apices of the comical central portions of the ele-
ments pointing toward the nozzle 24.

A helical compression spring 106, disposed within the
holding elémeént 98 as shown, acts on a conical spring seat
108, engaging the rear one of the .stacked packing ele-
ments 104 to urge the packing elements forwardly to hold’
the packing elements together and effect engagement of
the forwardmost one of the elements 104 with the conical
bottom 110 of the counterbore in the bore 32 which re-
ceivés-the holding element 98.

The generally conical packing elements 1064 are advan-
tageously formed from a ‘yieldable polymeric material,
preferably polytetraﬂuoroethylene, sold commercially un-~
der the name “Teflon.”

The sealing elements 1084 thus formed will maintain a
tlght effective seal around the valve needle 28 over-a long
service lifé.” Any wear on the elements 104 is auto-
matically compensated for by an inward confraction of
the eléments to continue an effective seal around. the valve
needle. In this connéction, it will be noted that any liquid
which escapes into the space housing the elements 104
operates-to apply a squeezing force to the exposed ele-
ment. or elements 104 to enhance the seal around:the
valve needle.

The piston stem -56 is sealed.by-a packing unit- £12,
FIGS. 2 and 6, which prov1des to advantage for easy lo-
¢ation of the stem 56 in precise coaxdal alinement with the
valve needle 28. The packing unit 112 is designed to pro-
vide for limited radial adjustment of the ‘packing unit in
any direction on the support body 14. As shown, the
packing unit comprises a generally spool shaped packing

capsule formed by a centrally open cap 114 encircling the
stem 56 within .the recess 96 and threaded onto the ad-

. jacent end of.a cylindrical element 116 loosely disposed

within a bore 118 formed in the body 14 to extend between
the inlet space 38 and the recess 96.

The rear end of the element 116 is enlarged to form
a radially extending sealing shoulder 120 which bears
against-an annular gasket 122 to form a seal between the
rear end of the -element 116 and the body 14. " A pin 124
is. set in the body 14 and extends into a hole 126 in the
shoulder. or flange 128 larger than the pin 124 to hold
the element 116 against rotation upon tightening of the
cap 114,

The element, 116 is centrally bored to receive the piston
stem 56 and is counterbored from its forward end to ac-
commodate a nest of three yieldable polymeric. packing
elements 128, generally similar to the previously described
packing elements- 164 used to seal the valve needle 28.
The extended apices'of the elements 128 point rearwardly
m the’ dlrectlon of the air pressuze ‘applied. to this seal.

-Alcoiled” compresswn spring 130 dhposed between the
cap 114 and a spring seat 132 engaging the forwardmost’
one of the packing elements 128, applies a residual com-
pressive force to the packing elements, . The central por-
tion: of the spring seat 132 has a conical shape similar to
that of the individual packing elements 128. '

As shown, three yieldable polymeric packing elements
128 are used in the packing unit. 112, and three yieldable
polymeric packing elements 104 are used to form. a seal
around the valve needle 28.

Freedom of the packing unit 312 to move a limited
distance radially is provided by the bore 118 being some-
what larger than the cylindrical element 316 ‘received
within the bore 118. This facilitates a radial movement
of the forward end of the stem 56 in any direction to
have a coaxial alinement with ‘the valve ncedle 28, as
recited. The forward force of air pressure on the pack-
ing unit 112 urges the annular shoulder 129 firmly into
engagement with the annular gasket 122 to form an effec-
tive seal against the escape of air around the element 116:
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The quick disconnect coupling 94 used to connect the
forward end of the piston stem 56 to the valve needle 28
comprises an inner sleeve 138, an outer sleeve 149 and an
intermediate sleeve 142. The inner sleeve 138 defines a
rear series of circumferentially spaced retaining ball aper-
tures 144, which register with an annular groove 146 in
the forward end of the piston sleeve 56, and a forward
series of circumferentially spaced apertures 148 which
register with an annular groove 150 in the rear end of
the valve needle 28, FIGS. 6 and 8.

The rear apertures 144 receive a plurality of locking
balls 152, FIG. 7, which are normally held by the inter~
mediate sleeve 142 in radially inward positions in which
the balls 152 are locked in the stem groove 146. Similar-
ly, a plurality of locking balls 154, FIG. 7, are positioned
in the forward apertures 148 and held normally by the
intermediate sleeve 142 in inner positions in which the
balls 154 lock in the valve needle groove 156.

A compression spring 156 disposed within the outer
sleeve 1490 between an annular flange 158 on the inner
sleeve 138 and a shoulder 16@ on the intermediate sleeve
142 urges the intermediate sleeve forwardly to its normal
position which is determined by engagement of a forward
shoulder 162 on the intermediate sleeve with a snap ring
164 engaging a groove 166 in the inner sleeve 138.

The outer sleeve 149 houses the coupling 94 and in-
cludes on its rear end a radially enlarged annular hand
grip 168 adapted to be grasped to move the outer sleeve
rearwardly. An annular flange 176 on the forward end
of the outer sleeve 148 extends radially inward across the
forward end of the intermediate sleeve 142, as shown in
FIG. 6. This flange forms an abutment confronting the
rear end of the head retaining element 98 and coacts with
the intermediate sleeve 142 to move the latter rearwardiy.
The forward end of the inner sleeve 138 stops short of the
flange 17¢.

Rearward displacement of the outer sleeve 148 dis-
places the intermediate sleeve 142 rearwardly to bring an
inner annular groove 172 in the intermediate sleeve into
axial alinement with the forward locking balls 154, thus
allowing these balls to be cammed radially cutward by
the valve needle groove 150, to release the valve needle
28 from the coupling %94.

Upon removal of the valve needle 28 from the cou-
pling 94, the locking balls 154 are prevented from drop-
ping out of the apertures 148 in the inner sleeve 138 by
an annular lip 189 formed on the inner sleeve 138 at the
inner extremity of each Dball receiving aperture 148, as
shown in FIG, 9.

Normally, the recess 96 in the body 14 is closed by a
U-shaped removable cover or shield 182 formed pref-
erably of nylon. The cover 182 is shown in place in
FIGS. 1,2,6 and 8.

Removal of the cover 182 provides access to the recess
96 for rotating the holding element 98 which moves rear-
wardly to release the spray head 12. Rearward move-
ment of the element 98 can engage the element 98 with
the releasable coupling 94, causing the outer sleeve 140
to move rearwardly to release the valve needle 28. If
necessary, hand pressure can be applied to the outer cou-
pling sleeve 149 to move this sleeve rearwardly and re-
lease the valve needle 28 for separation of the spray head,
including the valve needle, from the components which
remain on the body 14.

Fan air and atomizing air are supplied to the spray
head 12 in separate streams both of which are caused to
flow freely through a common generally longitudinal bore
199, FIG. 2, in the body 14, A short confinuation 191
of the bore 120 in the body 14 is formed in the spray
head body 18 to register with the body bore 19¢ and form
a part of the body bore upon attachment of the spray
head to the body 14.

The full transverse sectional area of the bore 190, ex-
cept for a relatively small portion used to accommodate
a flow dividing sleeve 192, is used in the transmission
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of atomizing and fan air through the bore t6 the spiay
head 32 to provide for maximum air flow efficiency with-
in an airbrush body 14 of minimum size. - As will present-
ly appear, the air flows forwardly through the major
portion of the length of the bore 199.

The inlet space 38 communicates through an internal
passage 194 in the body 14 with an internal chamber
196 through which the bore 199 passes. - Rearwardly of
the chamber 196, the bore 196 is counterbored to a larger
size and threaded as indicated by the number 198.

The rear segment 208 of the sleeve 192 which fits in
the enlarged counterbore 198 is also énlarged and is
threaded into the counterbore, as shown, so that rota-
tion of the sleeve 192 by means of a radially enlarged
annular hand grip 202, integrally formed on the rear
end of the sleeve, causes the sleeve to move axially.

At the forward end of the enlarged sleeve segment 200
the sleeve 192 defines an annular valve element 204,
FIG. 5, which coacts with an opposing annular valve seat
286 formed by the body 14 at the juncture of the inner
chamber 196 with the forwardly extending portion of
the bore 199. The valve element 204 is moved toward
and away from the valve seat 206 by rotation of the sleeve
192 in opposite directions and coacts with the seat 206
to regulate or meter the flow of atomizing air from the
chamber 196 into an annular flow space 208 extending
forwardly through the bore 199, FIGS. 2 and 5, between
the wall of the bore and a reduced diameter segment 210
of the sleeve 192 which extends forwardly of the sleeve
valve element 204.

The forward end of the sleeve 192 extends into the
continuation 191 of the bore 199 in the head 12, and is
radially enlarged at its forward end in relation to the re-
duced diameter sleeve segment 219 to support an annular
sealing ring 212 in slidable sealing contact with the bore
extension 191.

The sleeve 192 is centrally bored longitudinally and
defines internally a longitudinal air passage space 214
extending rearwardly from the forward end of the slecve
to an internal valve seat 216 formed by the sleeve just
rearwardly of the sleeve valve element 204, as shown in
FIG. 5.

Immediately rearwardly of the valve seat 216, the
sleeve 172 defines an internal circular air flow space 218
which is connected through radial apertures 220 in the
sleeve with the air chamber 196. The internal valve
seat 216 is opposed by a coacting valve element 222
formed on the forward end of a valve stem 224 threaded
into the enlarged rear segment 200 of the sleeve 192.
Rotation of the stem 224 by means of a control knob
226 integrally formed on the rear end of the stem moves
the valve element 222 toward and away from the seat
216 to control or meter the flow of air from the passage
196 into the flow space 219,

The escape of air rearwardly past the stem 224 is ad-
vantageously prevented by two nylon sealing rings 230
encircling the stem 224 in sealing engagement with the
sleeve 192. A sealing ring 232 encircling the rear sleeve
segment 280 in engageinent with the body 14 and the
previously mentioned annular seal 212 encircling the
forward end of the sleeve are also advantageously formed
of nylon.

As previously intimated, rotation of the sleeve 192 ad-
justs the valve element 264 in relation to the seat 206
to control the flow of fan air into the longitudinal air
passage space 208. The sleeve 192 is held tightly in
any position of adjustment by tightening a lock nut 234
threaded on the sleeve and engaging the body 14, as
shown. Rotation of the stem 224 by the knob 226 con-
trols the flow of fan air to the longitudinal air passage
space 210. The knob 226 is firmly held in any rotary
position of adjustment by tightening of a set screw 236
in the knob 228 against the annular grip element 202
of the sleeve 192. Hence, rotary adjustment of the sleeve
192 after loosening of the lock nut 234 does not disturb:
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the adjustment of the valve stem 224 in rélation to the
sleeve 182. Similarly, rotary adjustment of the stem 224
after loosening of .the screw 236 -is effected without - dis-
turbing the adjustment of the sleeve 192, which remains
tightly held by the lock nut 234. :
The forwatd end of the atomizing air flow spice Z8&
in the bore 199 connects with a passage 240 in -the for-
ward end of the body 14 which registers with a bore 242
in the head body: 18 that connects .with an annular pas-
sage 244 formed in the head body in encircling relation

to the nozzle support 22 and opening outward in a for--

ward - direction.

[
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The forward end of the bore extension 191 conmects

through ‘a passageway 246. with an annular passage 248
encircling ‘the’ passage 244 in- radially spaced - relation
thereto and opening outwardly in a forward dirsction.

" An air cap 258 is detachably secured to the forward

end of the head body 18 by an annular nut 252 threaded"

onto the head body 18 and coacting with the air cap to
provide for axial adjustment of the air cap in relation to
the nozzle tip 30. An-annular lip 254 on the forward
" end of the nut 252 encircles the air cap 250 forward of

a radial flange 256 on the rear end of the air cap to hold-

the air cap ‘against outward displacement, and to form an
airtight seal with the flange 256.-

The air cap 259 is shaped to define a hollow boss 258
extending ' rearwardly in ‘encircling spaced. relation .to
the ‘nozzle 24 to define with the nozzle an annular air
passage ‘space 260 communicating with the air- supply
passage 244 in the head body 18.. At the forward end
of the boss 258, the air cap: 250 defines an inwardly ex-
tending annular lip 262 designed.to coact with the for-
ward end of the nozzle 38, as shown in FIG. 2, to define
an atomizing air outlet orifice 264.

“The boss 258 is slidably encircled by a nylon slecve
266 which has a rear end shaped as shown to sealably
engage the forward end of the head body 18 between the
passages244 and 248, and to form a rear seat for a com-
pression spring 276, encircling the sleeve 266 between the
rear end of the sleeve and the bottom of an annular recess
2% formed in the air cap between the boss 258 and the
circumferential periphery of the air
recess’ 272 ‘opens rearwardly in confronting relation to
the annular fan -air supply passage 248 in the ‘head
body-18. -

Two forwardly. extending projections 274 on the air
cap 259 are bored to define fan air passages 276 connect-
ing the annular recess 272 with fan air orifices 278.

The rear end of the air cap 250 stops short of the for
ward end of the head body 18.. The space between the
air cap and head body is bridged by the retaining nut 252
and by the sleeve 266 which is formed to-advantage from
“nylon.” The spring 270 hiolds. the air cap in tight sealing
engagement with the nut 2532 and holds the slzeve 266
in: sealing engagement with the head body 18 so that the
sleeve ‘effectively forms a seal between the air passage
spaces leading to the atomizing air. outlet 264 and the
fan air outlets or: orifices’278.

The ‘effective size of the atemizing annular air orifice
264 is adjustable by rotation of the nut 252 to effect axial
displacement of the air cap 256 which varies the space
between the lip 262 and the nozzle structure defining the
otifice. 264. The spring 270, sleeve 266 and coacting
structure maintain the described relationship of the parts
for all adjustments of the atomizing air crifice 264.

cap.. The air cap.

$2]
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to the atomizing air orifice 264 and’ the fan air outlets
278, When this operating air supplied to.the inlet space
38 reaches a predetermined pressure, the piston 44 auto-
‘matically opens the nozzle 24 to start the air -spray.
The nozzlé 24 .is automatically closed when the air inlet
pressure drops-below the predetermined operating pres-
sure. ;

" To clean- contaminated: portions of the airbrush, er
to change over the airbrush to the spraying of a different
Tiquid, the shield 182 is removed and the retainer-9& and
coupling 94 operated to release the head i2. from the
body 14 and disconnect the valve needle 28 from the
piston stem 56, as described. - This can be done quickly
and-easily and removes-all contaminated components of
the airbrush.

A clean head-is easily positioned on the body 14 and
secured in place by tightening of the retaining element
88. The coupling 94 readily accepts and retains the
valve needle 28 of the clean head. A gasket 298 forms
a-seal between the head 32 and body 14 -and a locating
pin 292 fixed.in the body extends into .the head body 18
to aid in orienting the head on the body. .

The invention is not necessarily limited to the use of
the ‘structure illustrated but includes the use of: alterna-
ives and equivalents within the spirit and scope of the in-
vention as defined by the claims. .

The invention is claimed as follows:
1. An airbrush comprising in.combination, a body

inclading means defining an inlet air passage, a spray
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head: disposed on the forward end of said:body and.in-
cluding a nozzle, a centrally bored holding element jour-
nalled in said body and threaded into said head to re-
leasably hold the latter on said body, a valve needle re-
ciprocably mounted in-said spray head in controlling
relation to said nozzle and extending threugh said. hold-
ing element, packing cones in said holding element encir-
cling said needle, a spring urging said cones. together to
seal ‘around said needle, means on said body defining a
cylinder generally coaxial with said needle and communi-
cating with said air passage, a piston in said cylinder,
a2 piston stem extending from said piston forwardly into
proximity to the rear end of said needle, a quick release
coupling connecting said stem to said needle and posi-
tioned in relation to said holding element to be engaged
and released by the holding element as an incident to
movement of said holding element to release said head,
a packing assembly disposed around said piston-stem be-
tween said piston and said coupling and including a plu-
rality of packing cones and spring means urging said cones
into engagement with each-other; said body defining a
generally longitudinal bore extending therethrough, said
spray head defining a continuation of said-bore, said spray

. head including first orifice means positioned for discharg-

ing atomizing air adjacent said nozzle and second -orifice
meéans. positioned for discharging fan air around said noz-
zle, said head defining a first passageway connecting one
of said- orifice- means to the forward end of said bore,
said head -and-said- -body defining a second passageway
connecting the other of-said orifice means to said bore a
substantial distance reaiwardly of the forward end there-
of, said bore including an enlarged rear segment thereof,

. said body defining a first valve seat conmected with said

65

"The airbrush 16 thus provided can be readily adjusied -

to provide the optimum desired air spray. Rotation of
the knob 68 adjusts the open-position: of the valve needle
28, and hence the rate of liquid flow from the nozzle 24.
Rotation of the nut 252 adjusts the atomizing air orifice
264, -as recited. - Rotation of the knob 226 adjusts the
raté of fan air flow to the outlets 278, and rotation of
the hand grip 202 adjusts the rate of atomizing air to the
orifice 264, as recited.” Operating air supplied to the in-
let space 38 fiows through the described air passage spaces

70

inlet air passage and encircling -said bore immediately
forward of said enlarged rear segment thereof, a valve
sleeve disposed in said bore and including a rear segment

_of relatively large diameter threaded in the enlarged rear

segment of said bore, said sleeve defining an annular valve
element opposing said first valye seat, said sleeve including
a segment extending forwardly. within said bore and hav-
ing a reduced diameter smaller than said bore, the forward
end of said valve sleeve defining an enlarged sealing head
fitting slidably in said bore forwardly of the connection
thereto of said second passageway whereby said first valve
element cooperates with said first valve seat to control
the flow of air from said inlet air passage to said other
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orifice means, means for rotating said valve sleeve to ad-
just said first valve element in relation to said first valve
seat, a lock nut for holding said valve sleeve in its ad-
justed position, said sleeve defining a longitudinal bore
extending therethrough and defining internally a sscond
valve seat at the juncture of said reduced diameter for-
ward segment of the sleeve with said relatively large
diameter segment thereof, said sleeve defining an air flow
connection between said inlet passage and the upstream
side of said second seat, a second valve element threaded
into said relatively large diameter segment of said sleeve
and extending into coacting relation to said second seat
to control the flow of air from said inlet passage to said
one orifice means, means for rotating said second valve
element to adjust the latter in relation to said second
valve seat, and means for releasably securing said second
valve element nonrotatably to said sleeve.

2. An airbrush comprising in combination, a body in-
cluding means defining an inlet air passage, a spray head
disposed on the forward end of said body and including a
nozzle, a centrally bored holding element coacting with
said body and threaded into said head to releasably hold
the latter on said body, a valve needle reciprocably
mounted in said spray head in controlling relation to
said nozzle and extending through said holding element,
packing means in said holding element encircling said
needle, means on said body defining a cylinder alined
with said needle and communicating with said air passage,
a piston in said cylinder, a piston stem extending from
said piston forwardly into proximity to the rear end of
said needle, a coupling releasably conmecting said stem
to said needle, packing means sealably encircling said
stem between said piston and said coupling, said body
defining a generally longitudinal bore therein, said spray
head including first orifice means positioned for dis-
charging atomizing air adjacent said nozzle and second
orifice means positioned for discharging fan air around
said nozzle, said head defining a first passageway for con-
necting one of said orifice means to the forward end of
said bore, said head and said body defining a second
passageway connecting the other of said orifice means to
said bore a substantial distance rearwardly of the for-
ward end thereof, said bore including an enlarged rear
segment thereof, said body defining a first valve seat hav-
ing an upstream side communicating with said inlet air
passage and having a downstream side communicating
with said bore immediately forward of said enlarged rear
segment thereof, a valve sleeve disposed in said bore and
including a rear segment of relatively large diameter
threaded in the enlarged rear segment of said bore, said
sleeve defining a valve element coacting with said first
valve seat, said sleeve including a segment extending for-
wardly within said bore and being smaller than said
bore to provide for a free flow of air through said bore
around said sleeve from said first valve seat to said second
passageway, the forward end of said valve sleeve defining
an enlarged sealing head fitting slidably in said bore for-
wardly of the connection thereto of said second passage-
way to block communication between said first valve seat
and said first passageway whereby said first valve element
cooperates with said first valve seat to centrol the flow
of air from said inlet air passage to said other orifice
means, means for rotating said valve sleeve to adjust said
first valve element in relation to said first valve seat, said
sleeve defining a longitudinal bore extending therethrough
and defining internally a second valve seat located near
the forward end of said relatively large diameter seg-
ment of the sleeve and communicating at its jnlet and out-
let sides respectively with said air inlet passage and the
forward end of said sleeve bore, a second valve element
threaded into said relatively large diameter segment of
said sleeve and coacting with said second seat to control
the flow of air from said inlet passage to said one orifice
means, and means for rotating said second valve element
to adjust the latter in relation to said second valve seat.
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3. An airbrush comprising, in combination, a body in-
cluding means defining an air inlet, a spray head detach-
ably secured to said body and including 2 nozzle, a recip-
rocable flow control element mounted in said spray head
in flow controlling relation to said nozzle, means on said
body defining an air cylinder connected with said air inlet,
a piston in said cylinder, means including a releasable
coupling for releasably comnecting said piston to said
flow control element, said body defining a bore therein
extending forwardly toward said head, said spray head
including means for discharging atomizing air and means
for discharging fan air, said head defining a first passage-
way for connecting one of said air discharge means to the
forward end of said bore, said head and said body de-
fining a second passageway for connecting the other of
said air discharge means to said bore a substantial distance
rearwardly of the connection thereto of said first passage-
way, said bore including an enlarged rear segment thereof,
said body defining a first valve seat having an upstream
side communicating with said air inlet and having a
downstream side communicating with said bore forward
of said enlarged rear segment thereof, a valve sleeve dis-
posed in said bore and including a rear segment threaded
in the enlarged rear segment of said bore, said sleeve de-
fining a first valve element coacting with said first valve
seat, said sleeve including a segment extending forwardly
within said bore and being smaller than said bore to pro-
vide for a free flow of air through said bore around said
sleeve from said first valve seat to said second passageway,
means forming a seal between said bore and the forward
end of said sleeve to block communication between said
first valve seat and said first passageway whereby said
first valve element cooperates with said first valve seat to
control the flow of air from said air inlet to said other air
discharge means, means for rotating said valve sleeve to
adjust said first valve element in relation to said first
valve seat, said sleeve defining a longitudinal bore ex-
tending therethrough :and defining internally a second
valve seat located near the forward end of said rear seg-
ment of the sleeve and communicating at its inlet and
outlet sides respectively with said air inlet passage and
with said sleeve bore forward of said second seat, a second
valve element threaded into said rear segment of said
sleeve and coacting with said second seat to control the
flow of air from said air inlet to said one air discharge
means, and means for rotating said second valve element
to adjust the latter in relation to said second valve seat.

4. An airbrush comprising, in combination, body means
including means defining an air inlet, a spray head detach-
ably secured to said body means in a forward position
thereon, said spray head including liquid discharge means
and a reciprocable flow control element for said liquid
discharge means, packing means encircling said flow con-
trol element, means on said body means defining an air
cylinder alined with said flow control element and com-
municating with said air inlet, a piston in said cylinder,
a piston stem extending from said piston, a coupling re-
leasably connecting said stem to said flow control ele-
ment, packing means sealably encircling said stem be-
tween said piston and said coupling, said body means de-
fining a bore therein extending forwardly toward said
spray head, said spray head including means for discharg-
ing atomizing air and means for discharging fan air,
said head defining a first passageway for connecting one
of said air discharge means to the forward end of said
bore, said head and said body means defining a second
passageway connecting the other of said. air discharge
means to said bore a substantial distance rearwardly of
the connection thereto of said first passageway, a valve
sleeve disposed in said bore, means forming a sliding seal
between said bore and said sleeve at a location along the
bore between the connections thereto of said first and
second passageways, said sleeve including a segment ex-
tending rearwardly from said seal between the bore and
sleeve to define therewith a first air passage space com-
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municating with said: second: passageway and extending

along said sleeve: rearwardly away from said- spray head, .

said sleeve being centrally. bored-to define a second and-
internal air passage. space communicating - through: the
forward end of said sleeve: with said- first passageway
and extending along said sleeve. rearwardly away from
said spray head;. and. means forming two flow.control
valves connecting’ said air inlet with- said. respective- air
passage spaces: at locations along said- sleeve which are
spaced rearwardly from the forward- end of: the sleeve.

5. In an airbrush, the combination of a-body, a spray
head, means. detachably connecting. said: spray head to
said body; flow control means: on:said spray- head includ-
ing a reciprocable control member extending in the di-
rection of said: body; an air-motor. disposed on: said body
and: including. a. piston: substantially: coaxial with said
control member, said body defining an-operating air space
on the spray head: side of said piston;-a piston -stem: con-
nected with said- piston. and extending through and be-
yond said air space toward said control.member, means
releasably connecting said piston: stemand said: control
member, a packing capsule encircling an’ intermediate
portion of said’ piston’ stem:between said coupling and
said air space, said body defining a bore therein receiving
said capsule-and being larger in transverse section than
said’ capsule to:provide for: limited radial: movement- of:
said capsule in.all directions, means providing a circum-
ferential seal between said:capsule and said-body for dif-
ferent . positions. of radial adjustment of " said. capsule
within. said bore, and packing' means within: said’ capsule
forming a_ slidable seal. between. the: capsule and - said:
piston . stemu

6. Tn an airbrush, the combination ofa body, a spray:
head, means detachably connecting: said. spray head to
said body, flow control means:on said spray head-inclod-
ing a reciprocable: control: member: extending in: the: di-
rection of said body, an.air motor disposed on said body.
and- including: & piston. substantially coaxial with said-

control member, said body defining an operating air space:

on the spray.head side of said-pistorn, a.piston’ stem: con-
nected with said" piston. and" extending: through: and’ be-

yond said air space into' proximity:to the adjacent end of

said’ control. member, coupling nreans.connecting .said
piston stem: and’ said. control. member, @ packing capsule
encircling an intermediate. portion .of :said. piston stem
between said’ coupling -and said: air’ space; said body de-

fining a bore therein receiving said: capsule- and " being:

larger in tramsverse.section than said capsule’ to pro_vide‘
for limited ‘adjustment of said capsule in all radial direc-:

tions,  means providing a circumferential seal between-

said-capsule and said'body for différent positions-of radial
adjustment: of said capsule within said -bore, said seal
providing' means. including an annular sealing: shoulder
on the air space end of said capsule and threaded means

" for forcing.said shoulder hard toward said body, a plu-
rality of flexible polymeric packing elements  disposed
within. said capsule in encircling sealing relation ‘to said
stem, and the central: portion: of each of said- packing
elements. having a truncated conical shape the apex of
which. points: in" the direction’ of said air space.

7. Tn an airbrush, the combination . of a support; a
spray head, means for detachably mounting said spray
head . on said: support to occupy a forward position there-
on, flow control means. on said spray head including a
reciprocable flow: control member extending: rearwardly
from the spray head, an air motor on said support located
rearwardly of said control meémber and including a piston,
said: support defining an internal operating air space dis-
posed forwardly of said piston, a piston stem connected
with said piston -and extending forwardly through and
beyond said air space-into proximity to: the rear end of
said. flow control member in generally coaxial relation

thereto, means for. connecting together said flow control

member and said piston stem, and means forming a seal
between said stem. and said support forwardly of: said

10

15

30

35

40

45.

50:

55;

60:

65

70

75

12
air space, said last mentioned means including a plurality
of flexible polymeric packing elements having conically
shaped: portions thereof encircling said piston stem to
point in the direction of said air space, and spring. means
acting on said packing elements to urge the latter toward
said- air space. )

8. An. airbrush comprising, in ¢ombination, body
means, spray means on the forward end.of said body
means, said spray .means including first air discharge
means for discharging atomizing air and including sec-
ond air discharge means for discharging fan air, a fan
air flow control valve and an atomizing air. flow control
valve both disposed-on said body. means in. rearwardly
spaced relation to said spray. means, said body means de-
fining an air flow bore extending from said valves. for-
wardly toward said spray means, a valve sleeve disposed
within said bore and. defining within the. sleeve a longi-
tudinal bore connected to. only one of said flow .control
valves and to one. only of said air discharge means to

. conduct’ air. from said one control valve forwardly
_through the sleeve bore to said cne. air discharge. means,

means forming a slidable circumferential seal  between
said bore-and the. forward.end of said sleeve, said sleeve
including a segment extending rearwardly of said seal
and being smaller than said bore to define therewith an air
passage space which is connected to the other only of said
valves. and ‘to the. other only of said air discharge means
to conduct air from. said other. control valve forwardly
through said air passage space to said other air discharge
means.

9, Tn air spray apparatus, the combination of a first ele-
ment constituting-a sipport, a movable second element
constituting an ait cap, holding means coacting with said
first and second elements to retain said second element ad-

justably in an. operative ‘position in relation to. said first

element, said holding means including a threaded. ele-
ment for. adjusting said operative position of said second
element toward and away from-said first element through
a substantial range of operative adjustment, an outwardly
extending spray liquid nozzle on said first element, said
second  element including orifice means shaped to coact
with said nozzle and define therewith an air discharge
orifice having an effective size determined. by the adjust-
ment of said second “element in relation to. said first ele-
ment, said second element defining an air discharge out-
let separate from said orifice, said first element: defining
two air supply passages confronting-said second element,
connecting means for effecting’ connections. of said air
supply passages with said air outlet and said air orifice
respectively for all operative positions of. adjustment of
said second element on said first element within said range
of adjustment; said connecting means including two an-
nular partition members -sealably related to-said respec-
tive elements and being disposed in coaxial mutnally tele-
scoped. relation . for. slidable, telescopic; relative move-
ment: in the direction in which. said second element is ad-
justed in’relation to.said first element; and said holding
means and said first and second elements being: shaped
and dimensioned to provide beyond. one end of each of
said annular partition. members- clearance for free ad-
justment of said second element throughout said range of
adjustment in said direction without subjecting, either of
said partition members to compression in said one direc-
tion. :

10. In air spray apparatus, the combination of a first
element constituting a support, a movable sécond element
constituting an air cap, holding means coacting with said
first and second: elements to retain: said second element.
adjustably in.an operative position in relation to said-first

‘element, said: holding: means including a threaded element

for adjusting said operative position of said second ele-
ment toward and away from said first element through a
substantial range of operative adjustment, an outwardly
extending spray nozzle on said first element, said second
element including orifice means shiaped to coact with said
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nozzle and define therewith an air discharge orifice hav-
ing an effective size determined by the adjustment of said
second element in relation to said first element, said sec-
ond element defining an air discharge outlet separate from
said orifice, said first element defining two air supply pas-
sages confronting said second element, connecting means
for effecting connections of said air supply passages with
said air outlet and said air orifice respectively for all op-
erative positions of adjustment of said second element
within said range of adjustment; said connecting means
including a first annular partition member formed on
one of said elements and projecting toward the other of
said elements in generally coaxial relation to said nozzle,
said connecting means including a second annular parti-
tion member disposed in slidable telescoped relation to
said first partition member for telescopic movement rela-
tive thereto in the direction in which said second element
is adjusted in relation to said first element; spring means
mounted to urge said second partition member axially
into sealing engagement with the other of said first and
second elements and to urge said second element to a po-
sition on said first element determined adjustably by said
threaded element, and said holding means and said first
and second elements being shaped and dimensioned to
provide beyond one end of each of said annular partition
members clearance for free adjustment of said second ele-
ment throughout said range of adjustment in said direc-
tion without subjecting either of said partition members
to compression in said one direction.

11. In air spray apparatus, the combination of a sup-
port, a movable air cap, holding means coacting with said
support and said air cap to hold the latter adjustably in
an operative position on said support, said holding means
including a threaded element for adjusting said operative
position of said air cap toward and away from said sup-
port through a substantial range of operative adjustment,
an outwardly extending spray liquid nozzle on said sup-
port, said air cap including orifice means encircling said
nozzle to define therewith an annular air discharge ori-
fice having an effective size determined by the adjust-
ment of said air cap in relation to said support, said air
cap defining an air discharge outlet separate from said
orifice, said support defining two air supply passages con-
fronting said air cap, and connecting means for effecting
connections of said air supply passages with said air out-
let and said air orifice respectively for all operative posi-
tions of adjustment of said air cap on said support within
said range of adjustment; said connecting means being
formed of relatively movable parts shaped to provide for
free adjustment of said air cap within said range of ad-
justment thereof.

12. An airbrush comprising, in combination, body
means, means defining on the forward end of said body
means a spray nozzle and atomizing air discharge means
and fan air discharge means coacting with said nozzle,
means for supplying a liquid to said nozzle, said body
means defining therein an air supply bore extending for-
wardly toward said nozzle, a sleeve disposed in said bore
and including a forwardly extending longitudinal seg-
ment having a size smaller than said bore for defining
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within said bore around said sleeve a first air supply pas-
sage space extending forwardly longitudinally within said
bore, said sleeve being centrally bored to define a second
air supply passage space therein extending forwardly lon-
gitudinally within said bore in isolation from said first air
supply passage space, means forming an annular seal be-
tween the nozzle end of said sleeve and said bote to iso-
late the forward ends of said first and second air passage
spaces from each other, means defining air passageways
connecting the forward ends of said respective air pas-
sage spaces with said respective air discharge means, two
independent and adjustable air metering valves, said body
means defining an air inlet connected to the inlet sides of
both said metering valves to supply air thereto under
pressure, and the outlet sides of said metering valves being
connected to inlet portions of said respective passage
spaces located substantial distances from the forward
ends of said respective passage spaces so that each pas-
sage space receives air only from its associated metering
valve and air metered through the valves flows forwardly
through said respective passage spaces to said respective
air discharge means.

13. In an airbrush, the combination of a body, fan air
discharge means located forwardly on said body, atomiz-
ing air discharge means located forwardly on said body,
said body defining a forwardly extending bore therein,
means disposed within said bore to coact with the bore
defining portion of the body to form two separated air
flow spaces extending forwardly through the bore, means
defining separate air passages connecting the forward ends
of said respective air flow spaces with said respective air
discharge means, air supply means connected to said re-
spective air flow spaces to supply air under pressure to
said respective air flow spaces at locations with respect to
said bore spaced substantial distances rearwardly of the
forward end of said bore so that mutually isolated
streams of air flow forwardly through said respective air
flow spaces to said respective air discharge means; and
two adjustable air metering wvalves connected in series
with said respective air flow spaces to effect independent
metering by the metering valves of the two streams of air
flowing through the respective air flow spaces, each of
which valves serving to pass therethrough only the stream
of air which flows through the corresponding air flow
space.
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