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(54) IMPROVEMENTS IN OR RELATING TO APPARATUS
FOR SPRAYING LIQUIDS

(71) We, HUMBROL LIMITED, a
British Company of Marfleet, Hull, North
Humberside, HU9 SNE, do hereby declare the
invention for which we pray that a patent may
be granted to us, and the method by which it
is to be performed, to be particularly described
in and by the following siatement:—

This invention concerns apparatus for spray-
ing liquids and relates more particularly to
spray guns and to so-called air brushes.

Spray guns usually comprise a liquid reser-
voir dlosed by a cap or equivalent member
constituting a spray head and carrying a liquid
spray jet fed by a tube depending therefrom
into the reservoir, an air jet positioned adjacent
the spray jet and means for feeding compressed
air from a suitable source to the air jet to
cause a ocollimated flow or stream of air past
the end of the spray jet whereby a negative

e induced in the latter draws liquid
from the reservoir and into the air stream
wherein it is entrained as minute droplets. In
the case of an air brush, a principal difference
from a spray gun is that sometimes the brush,
which carries the spray nozzle, is remote from
the reservoir closure cap and has a flexible
connection to the dependent tube. It is usual
in such spray gun or air brush constructions
to provide a valve in the air flow path to
admit compressed air to or to prevent it from
reaching the air jet, according to require-
ments and a trigger, push button or other
member for actuating such valve is so posi-
tioned as to be operable by finger pressure.

Spray guns and air brushes as described in
the preceding paragraph hereof will herein-
after be referred to as being spray guns and
air brushes of the type described.

The shape and composition of the spray
delivered by the spray jet is a function of the
relative position of and spacing between the
spray jet and the air jet together with the rate
of flow of the compressed air, and also of the
size of the delivery orifice which the spray
jet presents to the liquid drawn from the
TeServoir.

It is known to adjust the size of the delivery
orifice by means of a valve having a manually

controlled closure member, the size of the
orifice being dependent upon the position of
the closure member. However, movement of
the closure member has hitherto been directly
related to the manual action so that a con-
siderable degree of skill is required to make
fine adjustments to the size of the orifice and
thus only a limited range of spray patterns can
be achieved.

An object of the invention, therefore, is to
provide an air brush or spray gun which can
be finely adjusted without a high degree of
skill being called for, and which can easily be
controlled for producing an extended range of
spray patterns.

According to the present invention, appara-
tus for spraying liquids comprises a housing
containing a discharge orifice, passageways for
supplying air and liquid to said orifice, a valve
needle for controlling the flow of liquid to said

discharge orifice, and control means to regulate

the position of said valve needle with respect
to said orifice, in which said control means
includes a control slide mounted to slide along
an exterior portion of said housing, a portion
of the inner surface of said control slide con-
stituting a cam surface, a lever pivotally
mounted within said housing, said lever having
a first portion that constitutes a cam follower
engaging the cam surface on the control slide,
and a second portion that acts on an end of
said valve needle within said housing so as to
move said valve needle to a progressively
greater open position in a predetermined man-
ner in response to sliding movement of said
contro] slide away from a rest position and
along said housing and resilient means for
normally biasing said control slide towards a
position wherein the interaction of said cam
surface and said cam follower will permit said
valve needle to shut off the liquid passageway
to said discharge orifice.

By virtue of the control slide, displacement
of the valve needle need not be directly pro-
porticnal to the manual action and by provid-
ing the control slide with an appropriate cam
surface a finer degree of control can be
obtained than has hitherto been possible. Thus,
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a more easily defined spray pattern and a
wider range of spray patterns can be produced
than is possible when the displacement is
linearly related to the manual actuation.

The invention will be described further, by
way of example, with reference to the drawings
accompanying the provisional specification, in
which:—

Fig. 1 is an axial section through an air
brush having a cam controlled spray jet
assembly embodying the invention; and

Fig. 2 is a transverse section showing the
cam control means.

The spray jet assembly illustrated in the
drawings is shown as being incorporated in an
air brush generally designated 10 and which is
intended at its rear end to be a flexible tube
11 to a remotely situated compressed air sup-
ply. The air brush 10 is formed towards its
forward end with a slide chamber 12 wherein
is received a slide 14 providing a mounting
for one end of a valve needle 16, the other end
of which is conically tapered and co-operates
with a correspondingly shaped valve seat 18.

Along its upper surface and above the slide
chamber 14, the air brush 10 is provided with
a keyway 20 within which is seated the com-
plementary shaped base of a control slide 22.
The lower face of the control slide 22 is
recessed as indicated at 24 and the surface of
the recess 24 constitutes a cam surface against

which bears a cam follower roller 26 carried:

at the upper end of a lever 28. The lever 28
is secured at its lower end upon a pivot 30
traversing the slide chamber 12 and is posi-
tioned in a lateral recess 15 of the slide mem-
ber 14. At the end of the recess 15 remote
from the needle 16, the lever 28 rests against
the shoulder 17 defined between the recess 15
and the remainder of the slide member.

In operation, the size of the orifice defined
between the valve needle 16 and the valve seat
18 is increased as the control slide 22 is
moved away from its rest position and to the
right as viewed in the drawings. Movement of
the control slide in this direction takes place
against the reaction of a return spring 21
arranged in the rear portion of the air brush
10 and causes the cam surface 24 of the con-
trol slide to bear against the cam follower
roller 26 which in turn displaces the lever 28
to the right, the maximum displacement of
the control slide being indicated in Fig. 1 in
dotted lines. As will be appreciated, the move-
ment of the lever and hence of the valve
needle 16 need not be directly related to move-
ment of the control slide 22 but can assume
any required relationship to the movement of
the control slide 22 dependent upon the con-
figuration of the cam surface 24,

By virtue of the invention, the spray pattern
produced by the spray jet may be very finely
controlled due to the elongate conical con-
figuration of the valve end of the needle 16

and the movement of the needle 16 itself may
be finely controlled by movement of the con-
trol slide 22. Thus, a wide range of spray
patterns may be very precisely set by move-
ment of the control slide 22 and the spray
head 10 may, adjacent the control slide 22,
carry a small plate pictorially indicating the
nature of the spray jet which may be expected
to be produced from a given setting of the
slide 22. The ability imparted by the cam
surface 24 to exert very fine control on the
movement of the valve needle 16 is especially
valuable in the initial range of the needle
opening movement, which has a greater effect
on the spray pattern than does needle move-
ment in the more fully open positions.

For convenience, movement of the control
slide 22 to open the valve 16, 18 is also
caused to permit compressed air to fow from
tube 11, through an axial passage 13 of the
brush and past a nermally closed check valve
32 positioned adjacent the chamber 12. For
this purpose the rearward end of the cam
surface 24 is notched at 25 to receive the pro-
jecting end of a dolly member 34 which bears
against a spring-seated check valve dlosure
member 36, so that as the control slide 22 is
moved away from its normal rest position, the
notch 25 moves off the dolly member 34 and
the latter is depressed to open the closure
member 36. Suitable passages (not shown) are
provided in the air brash 10 to conduct the
compressed air from the check valve 32 to an
amnular passageway 39 defined between the
needle 16 and a guide block 38 through which
the needle 16 passes at the forward end of the
brush. The guide block 38 also provides a
mounting for an outer nozzle member 41. A
radial passage 40 in the guide block 38 com-
municates with the annular passageway 39 and
with a connector 42 by which the brush is
connected to the paint reservoir.

WHAT WE CLAIM IS:—

1. Apparatus for spraying liquids, said
apparatus comprising a housing containing a
discharge orifice, passageways for supplying
air and liquid to said orifice, a valve needle
for controlling the flow of liquid to said dis-
charge orifice, and control means to regulate
the position of said valve needle with
respect to said orifice, in which said control
means includes a control slide mounted to slide
along an exterior portion of said housing, a por-
tion of the inner surface of said control slide
constituting a cam surface, a lever pivotally
mounted within said housing, said lever having
a first portion that constitutes a cam follower
engaging the cam surface of the control slide,
and a second portion that acts on an end of
said valve needle within said housing so as to
move said valve needle to a progressively
greater open position in a predetermined man-
ner in response to sliding movement of said
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control slide away from a rest position and
along said housing and resilient means for
normally biasing said control slide towards a
position wherein the interaction of said cam
surface and said cam follower will permit said
valve needle to shut off the liquid passageway
to said discharge orifice.

2. Apparatus as claimed in claim 1, wherein
the valve needle is mounted on a slide mem-
ber arranged within the housing and provided
with a recess in which the lever is received, the
lever acting against a shoulder of the slide
member for displacing said needle.

3. Apparatus for spraying liquid, construc-

ted, arranged and adapted to operate substan-

tially as hereinbefore described with reference
to and as illustrated in the drawings accom-
panying the Provisional Specification.

W. P. THOMPSON & CO.,
Chartered Patent Agents,
Seaton Buildings,
Jameson Street,

Hull, HU1 3]S;

—— and —

Coopers Building,
Church Street,
Liverpool, L1 3AB.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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PROVISIONAL SPECIFICATION
This drawing is a reproduction of
the Original on a reduced scale
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