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UNITED STATES

Pa1ENT OFFICE.

ABEL FISHER, OF \VELLSVILLE, OHIO.

PNEUMATIC PAINTING-NOZZLE.

SPECIFICATION forming part of Letters‘Pat‘ent No. 584,864, dated June 22,1897,
Application filed January 7, 1896, Serial No, 574,578, (No model.)

To alil whom it may concern:

Beit known that I, ABEL FISHER, a citizen:

of the United States, residing in Wellsville,
in the county of Columbiana, in the State of
Ohio, have invented a certain new and use-
fulImprovement in Pneumatic Painting-Noz-
zles, of which the following is a true and exact
deseription, reference being had to the ac-
companying drawings, which form a part of
this specification, .

My invention relatesto devices known as
‘“ pneumatic painting-nozzles,” by which a
spray of paint is caused by means of a jet or
jets of compressed air to impinge against the
object to be painted; and the object of my in-
vention is to provide certain improvements
in devices of this charvacter the nature of
which will be best understood as described
in connection with the drawings in which
they are illustrated, and in which—

Figure 1 isa side view representing a pnen-
matie painting-nozzle constructed in accord-
ance with some of the particular featuresof my
invention and shown in connection with cer-
tain devices for effecting a proper regulation
in the supply of air-and paint delivered. to
the nozzle. Fig. 2 is a central longitudinal
section of the nozzle shown in Fig. 1. Fig. 3
is a eross-section through the end of the noz-
zle, taken as on the line « « of Fig. 5. Fig.
4 is a cross-section taken on the line i i of
Fig. 5, and Fig. 5 is a longitudinal section
taken on the line z z of Fig. 2. 'Figs. ¢ to 15,
inclusive, are views illustrating a somewhat
more complicated embodiment of my inven-
tion, Iigs. 6 and 7 indicating sectional views
taken atright angles to each other through the
head or delivery end of the painting-nozzle.
Fig. 8 is a eross-sectional viewontheline 1 1
of Fig. 6; Fig. 9, a section on the line 2 2 of
Fig. 6; Fig. 10, a section on the line 3 3 of
Fig. 6; Fig. 11, a section on the line 4 4 of
Fig. 6; Tig. 12, a section on the line 5 5 of
Iig. 6. Tig.13isa perspective view of a cast-
ing used in forming the air and paint cham-
bers and designated by the letter J2. Fig. 14
is a longitudinal section through the rear end
of the nozzle indicated in Figs. 6 and 7, and
Fig. 15 is'a cross-section on the line G 6 .of
Fig. 14. .

A and B, Fig. 1,indicate, respectively, the"

supply-pipes for compressed air and paint.

‘the other to the paint-pipe G’

Each of these pipesin the construction shown
terminates in a hollow valve-rod C, whieh is
a direct attachment to the painting-nozzle.
D is a receptacle for paint, having an open-
ing D'. Above the paint-level Eisa regulat-

ing-valve by which the compressed-air pipe

A is placed in communication with the upper
part of the receptacle ). As shown, a flexi-
ble diaphragm E'is secured across the open-

.| ing D/, and secured to this diaphragm and

passing through a hole in the center thereof
is a hollow valve-spindle K2 the end E? of
which seats itself on the sides K! of an open-
ing in the air-pipe.

Kfindieates the passage through the spindle
E?, and DLy this passage the pipe A communi-
cates with the receptacle D when the valve
B3 leaves its seat. y

&% indieates a stuffing-box for the upper
end of the spindle E?; 7, a nut screwing on
the threaded lower part of the spindle E2;
E5, a spring-abutment, and E’a spring situ-
ated between the nut E7and the abutment ES.

The deviceis afamiliar pressure-regulating
valve in kind, and by a proper adjustment of
the spring E°the valve is opened and com-
munication established between the air-pipe
and paint-chamber whenever the pressure in
the chamber appears less than a determined
ratio to the pressure in the pipe, while on at-
taining this ratio the pressure in the recep-
tacle 1), acting on the diaphragmn E’, closes
the regulating-valve.. By using this device I
secure a uniform ratio of pressure in the air-
pipe and paint-receptacle and consequently
a proper relative supply of .air and paint
through the pipes A and B. ,

Ihave already referred to the hollow valve-

stems C, which may be said to form a part of.

the supply-conduits leading to the nozzle.
Each of these stems C fits and slides in the
outer parts of chambers (', the inner ends of
which are secured one to the air-pipe G and
As shown,
these chambers are formed with an enlarge-
ment C?and with valve-seats C% upon which
the valves proper, C* formed at the ends of
the pipes C, ean seat themselves, soas tocut
off all passage of fluid.
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C5 € indicate lateral openings from the .

hollow spindles C, by which they are placed
inconnection with the enlargements C? of the



30 duit entering at the side of the joint.

35 which passes through the plug.
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chambers ¢'. Secured to the outerend of the
chambers (' are annular extensions % upon
the threaded outer peripheries of which serew
the heads C7 C¥, C Y indicating nut secured
5 to the spindles C, and C a spring operating
against such nut at one end and against a
shoulder dn the device C°at the other. The
annularrim (% of the head (7 C® rests against
the nut C%, whichisalways pressed outward by

10 the spring CY, said spring tending to keep the
pring U, pring g

valve Ctaway from its seat.
It is obvious that the valve in the construe-
,tion shown can always be closed by a simple
longitudinal thrust on the valve-stem C; also

t5 that it can be permanently closed by screw-

ing the head C' C® down, and that the extent
towhich it will open will always depend upon
the position of said head. Thisdeviee Ihave
found to be exceedingly useful by reason of

20 its double capacity of acting as a regulating-

valve and of being capable of instant action
to close the supply-conduit when such clo-
sure is desired.

In Fig. 14 I have shown a construction of

25 the butt-end of the painting-nozzle by which

the inner or paint tube of the nozzle can be
movedlongitudinally. Inthiseasea two-way
pipe-joint is indicated at F, said pipe-joint
having the usual T-form, the air-supply con-
A hol-
Iow plug I’ screws into the inner end of the
T I, and is provided with a slot, as indicated
at I, into which slot fits a feather or projec-
tion E¥, which is secured to the paint-pipe G/,
The outer
end of the plug is threaded at F4. There is
sceured upon it a stop-nut % and an adjust-
ing-nut I said adjusting-nut having an an-
nulargroove at its end, in which fits a ring TS,

40 to which ring is attached a sleeve F?, to which

sleeve is also attached a nut FY, screwing
upon a threaded portion g of the tube G'. It
will readily be seen that by turning the sleeve
[, which remains stationary with regard to

45 the plug I, the action of the nut F19 will be

to force the tube G’ backward or forward, as
the case may be, the turning of this tube be-
ing prevented by the feather I3,

G and G'areconcentric tubes forminga part

50 of the paint-nozzle and conveying, respec-

tively, air and paint to the head of the nozzle,
(indicated at IL.)

Referring first to the construction of the
head 1I, (indicated in Figs. 1 to 5, inclusive,)

55 it will be noticed that the head is divided into

three chambers I'T and J, J being connected
with the pipe G’ and I 1being connected with
the pipe . Each of the chambers is alike in
havingsidewalls which converge outward and

6o under walls which diverge upward, and the

inner walls of the air-chambers form the walls
o¢ the paint-chamber, each chamber having a
broad and narrow orifice, (indicated at J' and
at I*I%,) while the outer walls of the air-cham-

65 Dbers, extending beyond the inner walls, form

a nozzle I', through which the sprayed paint
issues. It will also be noticed that the ori-

fices of the air-chambers are arranged in such -

a way with respect to the orifice of the paint-
chamber and with respeet to each other that
the issuing jets of dir are thrown out in con-
verging planes which intersect each other im-
mediately in front of the paint-nozzle. This
construction is the principal feature of my
invention. The narrow and broad air-jets
acting upon the similarly-shaped jet of paint
break it up into an exceedingly fine and uni-
form spray whieh is delivered in a broad and
narrow form upon the object to be painted.
I would also note in this connection that it is
quite important that the air and paint cham-
bers should be of substantially the form in-
dicated, as in this way each of these terminal
chambers forms a reservoir for the fluid which
is of considerable size with respeet to the ori-
fice through which the fluid is delivered and
in which the pressure of the fluid delivered
from the coneentrie pipes G G’ is equalized
before the issuancc of the jet.

Referring next to the construection of the
nozzle-head,(indicated in Figs.Sto 13,) I would
state, in the first place, that the nozzle here
indicated has all the features of the nozzle
heretofore described, and, in addition, a mode
of construction by which the breadth of the
orifices J' and I' is capable of adjustment, and
by which, indeed, the orifice J® can be en-
tirely closed. Referring now to the details
of construction shown in these figures, 1. in-
dicates a cast-iron terminal or end piece for
the air-pipe G, and is formed with grooves,
as indicated at I I'. Secured upon the end
of this terminal L is a base-plate L2 held in
place, as shown, by means of serews L' and
having a rubber gasket M between it and the
terminal L. This base-plate is formed with
openings which register with the grooves I.
and which, as shown, are continued as pipes
L% opening into the air-chambers I I and by
which the said air-chambers are placed in
communication with the air-pipe G. In the
center of the base-plate, as shown, is a stuff-
ing-box projection I3, L* indicating a nut
screwing into this stuffing-box and L° pack-
ing compressed in the box and against the
pipe G’ by said nut.

L7 indicates a flexible metallic plate, to the
center of which the paint-pipe G is secured,
as by a nut L% the said paint-pipe passing
through an openingin the plate and entering
the chamber J.

L' L indicate metal plates sceured at the
respective ends of the flexible plates L7, and
LY L¥ indicate screws by which the castings
J? are secured to the plates L and to the ends
of the plate I.%.

L¥ L¥ indicate serews by which the plate
1.7is secured to the plate 1.2 and L indicate
plates forming the diverging walls of the paint
and air chambers.

M’ indicates a spring-eushion, preferably
of rubber, which is situated between the base-
plate I? and the flexible plate L7

N and N' indicaté leather gaskets.
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J*indicates castings which are secured to
the flexible plate L7 by the screws L1, which
serews unite the plates L°L7and the castings
J?together. The walls J® of the paint-cham-

“ber J, which are also the inner walls of the

air-chambers, are formed by these castings,
which also form the diverging walls of the
air-chambers, the outer converging walls of
the air-chambers being formed of a flat plate
screwed upon the face J! of the casting J?,
which is of proper form toreceive them. It
will be noticed that the gasket N not only
passes beneath the plate L7, but is'continued

- up so that it lies between the plates L and

the sides of the castings J?, and in order to
make the end walls of the paint-chamber J?

. flare conveniently outward I prefer to employ

© 20

30
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40

rubber cushions, as indicated at M2, which
fill up the unnecessary space and also by rea-
son of their resiliency assist in the action of
the rubber cushion M. =

The operation of the device is very simple.
If the pipe G' is moved outward, it (orrather
in the construction shown the rubber cush-
ion M’) will force the plate L7 to take a curved

position, with its center bulging outward.

The result of this is to move the two castings
J? apart from each other at their ends, thus
increasing the openingsat J'and I'. On the
other hand, a backward movement of the pipe
G’ will draw the center of the plate L7 back-
ward until it assnmes a level position, as in-
dicated in Fig. 6, or until it bulges inward,

this action of course drawing the ends of the |

castings J? together anc closing or tending to
close the orifice J' I’ o

Having now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. A pneumatic painting-nozzle having in
combination a long and narrow exit-passage
for paint'and two léng narrow and sharply-

converging exit - passages for air situated

~ above and below the paint-exit and so as to

45

5¢

55

6o

throw converging air-jets which intersect
each other in frontof and close to the paint-
orifice. ‘

2. A pneumatic painting-nozzle having-in
combination a long and narrow exit-passage

for paint and two long narrow and sharply-

converging exit - passages for air situated
above and below the paint-exit, the outer
walls of the air-exits extending beyond  the
walls of the paint-exit, all substantially as
and for the purpose specified.

3. A pneumatic painting-nozzle having tu-
bular supply-pipes for air and paint and a
head H formed with a paint-chamber J hav-
ing converging side walls, diverging end walls
and a long and narrow exit-orifice J' in com=
bination with two air-chambers situated on

each side qf the paint-chamber said air-cham- ,
ber also having converging sides and diver-

air-pressure in the air-pipe.

ging ends and having also exit-orifices I? I?

lying parallel to the paint-orifice and inclined
asspecified and so that the air-jets will inter-
sect each other in front of the paint-orifice,

65

the air and paint chambers being of larger -

cross-sectional aréa than the supply- pipes
leading thereto. -

4. A pneumatic painting-nozzle having a
head II formed with a paint-chamber J hav-
ing converging side walls, diverging end walls
and a long and narrow exit-orifice J'in com-
bination with two air-chambers situated on
eachsideof the paint-chamber, said air-cham-
bers also having converging sides and diver-

70

75

ging ends and having also exit-orifices I* I? -

lying parallel to the paint-orifice and inclined
as specified and so that the air-jets will inter-

8o

sect each otherin front of the paint-orifice, .

a paint-supply pipe G’ leading to the paint-
chamber and an air-supply pipe G surround-
ing the paint-pipe -and communicating with
each air-chamber, the cross-sectional area of

the chambers in the head being larger than

their supply-pipes.

5. A pneumatic painting-nozzle having in
combination a base-plate L2, a flexible plate
L7, a spring-cushion M’ situated between said
plates, air-chambers I I secured to opposite
sides of the plate L7and arranged as deseribed
so that their inner walls form a paint-cham-

‘ber J, an air-pipe G, passages as L6 L¢ leading

from said pipe to the air-chambers, a paint-

pipe G’ having its end secured to the center:

of plate L and means for moving the paint-
pipe longitudinally as described and whereby
the ends of the air-chambers are made to ap-
proach or recede from each other and the
opening of the paint-chamber made more or
less. ‘

6. In combination with a pneumatic paint-
ing-nozzle having concentric supply-pipes for
paint and air, one or more regulating-valves
consisting of a hollow valve-stem C having
lateral openings-and a terminal valve C%
adapted toseat itself in a supply-pipe,aspring
arranged to hold said valve off of its seat
while permitting it to seat itself by pressure
on the valve-stem and an adjustable head
C"C® whereby the normal position of the valve
can be regulated. . .

7. In combination with a pneumatic paint-
ing-nozzle having supply-pipes for paint and
compressed air, a paint-receptacle from which
the paint-pipe leads to the nozzle a connection
from the air-pipe to said receptacle and a
pressure -regulating. valve situated in said
connection whereby the pressure in the re-
ceptacle is maintained in a fixed ratio to the

A ABEL FISHER.
Witnesses: !
~ W. F. LoUEs,
I, L. WELLSs,
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