
Nov. 3, 1936. J. A. PAASCHE 
AIR PAINTING DEVICE 

Filed July 16, 1931 

2,059,706 

6%22: S$2.2% SN 
Nea S2tz 2 SZNGá3.2% 22- 3.222s2S S22. 

25 Sly 2 26 NSE 52 N SNSS42% 77 Q S$2% Ø y 

Zealayaa2? 
Jeyas -7. Azazsc/26 

  

  

  

  



0 

5 

20 

35 

40 

50 

55 

Patented Nov. 3, 1936. 

UNITED STATES 

2,059,706 

PATENT OFFICE 
2,059,706 

AR PANTING DEVICE 
Jens A. Paasche, Wilmette, i. 

Application July 16, 1931, Serial No. 551.13 
11. Claims. 

The invention relates generally to air painting 
devices and more particularly has reference to 
painting devices in which the application of 
paint, color coats, or the like, is produced by 
air under preSSure. 
An object of the invention is to provide a de 

vice of this nature which embodies new and im 
proved means for actuating the device. 
Another object of the invention resides in the 

provision of such a device in which the pres 
sure of the air supplied to the device is utilized 
in a novel manner to actuate the means by 
which the device is controlled. 
More particularly stated, an object of the in 

vention resides in the provision of an air paint 
ing device for applying paint or other surface 
coating material by means of air under pressure, 
which device embodies a hollow barrel having 
valve means therein for controlling the passage 
of paint and air therethrough, and means in 
said barrel arranged to be actuated by incom 
ing air to open said valve means, said parts be 
ing so related that the air after actuating said 
valve means passes through said barrel to pro 
duce a flow of the coating-material from the de 
wice. 
In conjunction with the foregoing objects, the 

invention has as an object the provision of a 
novel device which is adapted to be used in 
banks or batteries of several devices, all of which 
may be under the control of a single instru 
mentality. 
Other objects and advantages will become ap 

parent in the following description and from 
the accompanying drawing, in which: 

Figure l is a view partially in plan and par 
tially in elevation illustrating an apparatus en 
bodying the features of the invention. 

Fig. 2 is a longitudinal, axial Section on an 
enlarged scale through the air painting device. 

Figs, 3 and 4 are views partially in Section 
of different types of spray nozzles and their as 
sociated control elements utilized as replacement 
assemblies for the device shown in Fig. 2. 

Fig. 5 illustrates an extension and a modified 
form of spray nozzle for use in connection with 
the device illustrated in Fig. 2. 

Fig.6 is a view on a reduced Scale of a modi 
fied form of apparatus. 

En describing the preferred embodiment of the 
invention, it will be considered that the device is 
adapted for atomizing paint or other coating 
material by air under pressure. It should be 
understood, however, that the device is capable 
of atomizing liquids, other than paint, by pres 

(C. 299-40) 
sure fluids, other than air, and the terms “paint' 
and 'air' are herein employed, not in a limiting 
sense, but for the purpose of simplifying the 
discussion of the invention. Moreover, while 
the invention is susceptible of various modi 
fications and alternative constructions, I have 
shown in the drawings and will herein describe 
in detail the preferred embodiment, but it is 
to be understood that I do not thereby intend 
to limit the invention to the specific form dis 
closed, but intend to cover all modifications and 
alternative constructions falling within the spirit 
and scope of the invention as expressed in the 
appended claims, 

In the embodiment of invention which has 
been selected for the purpose of illustration, and 
with particular reference to Fig. 2, the body of 
the spraying device comprises a barrel 0 in the 
form of a tubular member which is preferably 
cylindrical and has a portion f of restricted 
size at one end thereof. The outer end of the 
restricted portion has an annular flange 
thereon providing an abutment for an inturned 
shoulder on a gland 2 to hold the gland Iro 
tatably on the portion . The gland is inter 
nally screw threaded to engage complementary 
screw-threads on a head 3 having an internal 
passageway 4 at the front end thereof. Paint 
or other material to be sprayed is Supplied to 
the passageway f4 through an integrally formed 
nipple 5. The union between the head 3 and 
barrel portion allows the head to be rotat 
ably adjusted about its axis so that the paint 
may be supplied to the device from any angle 
through the nipple 5. The head is provided 
with a longitudinal passageway 6 for air, which 
passageway substantially divides the head into 
two concentrically arranged parts which are 
maintained in position by the integral forman 
tion of the head and nipple 5. 

The front end of the head receives a nozzle 
assembly, generally designated at 7, arranged 
to be detachably secured thereto. The nozzle 
assembly comprises a centrally disposed tapering 
tip 8 having a tapering axial bore f 9 communi 
cating with the paint passageway 4 and an 
annular passageway 20, registering with the air 
passageway 6. The tip is held in assembled but 
detachable relationship on the head by such 
means as a nut 2 engaging the tip and having 
external screw-threaded engagement with the 
front end of the head. 
The air passageway 20 in the tip stops short of 

the passageway 9 for paint and an air cap 22, 
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tionship to the tip by such means as a gland 23 
carried by the nut 2, cooperates with the tip 
in providing an annular restricted emission port 
24 about the restricted mouth 25 of the bore f3. 
The flow of air under pressure through the port 
24 is effective in a manner which is well-under 
stood to create and eject a spray of paint from 
the device. 
Within the bore 9 a valve seat is provided 

which cooperates with a valve 26, herein shown 
as a needle valve, for controlling the flow of paint 
from the device. The valve 26 is actuated by 
means of an integrally formed valve sten 2 
which extends rearwardly and axially through 
the head 3 and into the larger portion of the 
barrel O. The head 3 is provided with a rear 
wardly facing axial bore 28 to receive packing 29 
of any suitable character. Preferably, the pack 
ing is held in place by means which may be re 
moved from the device as a unit in order to per 
mit replacement thereof by a corresponding unit 
of different size. To this end, the rear face of 
the head 3 flares outwardly, as at 30, from the 
bore 28 to cooperate with a complementary sur 
face formed on the end of a packing and bearing 
member 3. This member has an annular shoul 
der 32 thereon arranged to abut an OutWardly 
facing shoulder 33 provided on the end of the 
restricted portion of the barrel. Thus, when 
the head 3 is screwed into the restricted portion 

, the bearing member will be securely clamped 
between the shoulder 33 and the end of the head. 
The front end of the bearing member is radi 

ally bored, as at 34, to form. When the parts are 
assembled a continuation of the bore 28. Hence, 
the bore 34 may, and usually does, receive a por 
tion of the packing material 29. The rear por 
tion of the bearing member is apertured to per 
mit the stem 27 to extend therethrough. Sur 

45 

rounding the stem 27 within the bore 34 is a 
conventional packing follower 35 which is urged 
into compressing engagement with the packing 
material 29 by such means as a helical spring 36 
encircling the stem 27 and bearing between the 
packing follower 35 and the base of the bore 34. 
The larger portion of the barrel 0, which is 

disposed rearwardly of the restricted portion f, 
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defines a cylinder compartment 37 having a rear 
wardly directed open face arranged to be closed 
by an end cap 38 detachably screw-threaded onto 
the barrel. Within the chamber 37 is located 
means for operating the needle valve 26, which 
means is responsive to the pressure of the air as 
the air is delivered to the nozzle. Thus, the end 
of the valve stem 2, which extends into the 
chamber 37, passes through a piston assembly, 
generally designated 39, arranged for reciprocat 
ing movement within the chamber. The piston 
assembly comprises a central, elongated hub 40 
which preferably has a packing assembly mount 
ed in a bore 40 therein and similar generally to 
that located forwardly thereof in the bores 28 
and 34. The hub 40 has an integrally formed 
annular flange 4 thereof arranged to cooperate 
with a disk 42, having screw-threaded engage 
ment with the hub 40, to secure a flexible piston 
washer 3 of leather or the like to the hub. Air 
under pressure is introduced at some point inter 
mediate the piston assembly and the nozzle and 
it is preferred that the barrel to be apertured, as 
at 44, near the front end of the chamber 37 to 
provide an air inlet port which is defined by the 
custonary nipple 45. The piston assembly 39 is 
spaced from the front end of the chamber 37 a 
distance sufficient to clear the port 44. 
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It will be apparent from the foregoing that the 
introduction of air through the aperture 44 will 
cause the piston. to move rearwardly. The valve 
sten 27 beyond the piston assembly carries a 
piston engageable head 49 spaced a short distance 
therefrom to provide for a limited amount of 
lost motion before the piston contacts the head to 
move it rearwardly and thereby open the needle 
valve 26. Return movement of the piston is ef 
fected, in the present instance, by suitable resil 
lent means bearing between the end cap 38 and 
the piston assembly 39. Thus, opposed bosses 46 
and 47, on the disk 42 and end cap 38 respec 
tively, provide seats for a helical spring 48 ar 
ranged to exert a force for normally holding the 
valve 26 seated. The boss 46 incidentally is the 
part of the piston assembly which engages the 
head 49. The rear face of the head 49 is cup 
shaped to receive one end of a second and smaller 
helical spring 50, the other end of which is cen 
tered about a pin 5 carried by a tension adjust 
ing screw 52 mounted in the end cap 38. Thus 
the force exerted on the valve 26 may be adjusted 
as required. 
In order positively to insure operation of the 

piston whenever air under pressure is admitted 
to the inlet aperture 44, an air control valve is 
interposed between the aperture 44 and the 
nozzle. This air control valve preferably is actu 
ated by the piston mechanism 39 to open prior 
to the opening of the needle valve 26. In the 
present embodiment, the forward end of the pis 
ton hub 40 is tapered, as at 53, to form a valve 
member. The barrel fo is provided with an in 
terrl annular flange 54 defining a central aper 
ture and finished to provide a valve seat for the 
valve member 53. 
When the parts are assembled, the arrange 

ment is such that the valves 26 and 53 open 
and close according to the movements of the 
piston assembly 39. The valve 53 controls the 
flow of fluid from the air inlet aperture 44 to 
the nozzle member and, when the device is in 
Operative, prevents the flow of air to the nozzle. 
It will be evident, therefore, that, when air under 
pressure is first admitted to the device, the piston 
assembly 39 will be positively moved rearwardly 
of the barrel to first open the air valve 53 and 
permit a flow of atomizing air to the nozzle. 
Subsequently the boss 46 engages the head 49 
on the valve stem and opens the needle valve 
26 gradually allowing paint to flow through the 
nozzle into the air stream. The piston will be 
held in its rearward position as long as air is 
admitted to the barrel, but as soon as pressure 
on the piston is relieved, the springs 48 and 50 
Operate individually to close both the air con 
trolling and paint controlling valves. 
While the present device may be used by itself, 

it is as readily capable of being employed in 
banks or batteries of two or more devices which 
are controlled and actuated by a single instru 
mentality. The use of several devices is desir 
able when the devices are employed in connec 
tion with an automatic paint applying machine 
Such, for example, as that illustrated and de 
Scribed in my copending application Serial No. 
523,393 filed March 18, 1931. 
One preferred form of means for actuating one 

or more of the paint applying devices is shown 
in Fig. 1. Air under pressure is supplied to the 
device in the following manner: A conduit 55 it 
connected through a swivel connection 56 with 
the air inlet nipple 45. The conduit 55 is pref 
erably in the form of a rigid pipe or tube which 
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3,069,706 
is engaged by a universal bracket is for support 
ing the device from a stationary part 58. A flexe 
ible conduit 69 provides communication between 
the rigid conduit is and a valve mechanisri, 
generally indicated at 60, from which a conduit 
6 leads to a source of air under pressure (not 
shown). The valve mechanism. 60 includes & 
reciprocable valve member 62 which is normally 
held in valve-closing position by 3, Spring 63. A 
valve stem 64, connected with the valve 62, ex 
tends outside the valve housing &nd is engage 
able by a pivoted waive-actuating can 65 mounted 
externaily of the valve mechanism. By this are 
rangement, the means by which the device is 
manipulated may be mounted at a considerable 
distance from the device itself as, for example, 
adjacent the edge of a table or moving conveyer 
on which articles to be painted are mounted. 
such means as a spindle 66, carried by the table 
and having a cam follower 67 thereon arranged 
in the movement of the table to engage the cam. 
66, may be employed to actuate the valve at 
predetermined points in the movement of the 
table. Freferably, a cut-off valve 68 is interposed 
between the valve mechanism 60 and the device 
for preventing actuation of the device as desired. 
When several of the devices are employed as 

a battery, all of such devices may be actuated 
by the single valve mechanism 60. In such a 
case, a branch conduit 69 establishes communit 
cation between the conduit 59 and the several 
additional devices. As a result, when the valve 
mechanism 60 is actuated, air under pressure is 
delivered to the barrel of each device to actuate 
the devices simultaneously. Obviously, if each 
device is provided with a cut-off valve 68, they 
may be selectively used. A conduit to supplies 
paint from a suitable source (not shown) to the 
nipple f. 

Fig. 6 shows a modified form of the structure 
shown in Figs. 1 and 2 wherein the atomization 
may be accomplished by air under less pressure 
than that which actuates the piston assembly. 

. This end is attained by providing a pressure re 
duction valve between the supply line and the 
nozzle. One form of means as shown in Fig. 6 
comprises a short conduit 6 extending from the 
nipple 45 adjacent the swivel connection 56 and 
communicating with the passageway 6 prefer 
ably on the side of the head 3 opposite the paint 
inlet nipple S. This conduit 6 is controlled 
by a manually operable needle valve 6 of cus 
tomary construction for regulating the air flow 
to the nozzle. In this construction the passage 
way 6 between the inlet mouth of the conduit 
6a and the piston assembly is closed. Thus, the 

device is adapted to be operated by air under 
low pressure while the piston is actuated by full 
pressure and thereby provides a simple, economi 
cal and positively operating structure. 
Inasmuch as the present device is particularly 

adaptable for use in connection with paint ap 
plying machines which generally are capable of 
handling many different types of objects, the 
invention provides means by which the device 
may be readily adjusted or converted to adapt 
it to properly coat these different types of ob 
jects. Thus, the nozzle assembly is readily de 
tachable from the head 3 to allow the charac 
teristics of the coating spray created by the de 
vice to be varied to provide a finer Or a C0arser 
spray. This particular adjustment, of course, 
has its limits and, where the nature of the spray 
desired is beyond these limits, a replaceable as 
sembly such as that shown in Figs, 3 or 4 is 
provided. 

3. 
the assembly shown in Fig. 3 embodies a nozzle 

and head assembly, similar in general structure 
to that illustrated in Fig. 2, but arranged to pro 
duce a spray which may be either finer or coarse 
han that which the assembly shown in Fig. 2 

is capable of delivering. Inasmuch as the E&S 
sageway for the material through the nozzle or 
the assembly illustrated in Fle. 3 will probably 
be of different dimensions, a valve 2 of prope: 
size and its integrally formed valve 2 is supplied 
as a part of the assembly. Packing materia) 28 
for the valve stem 8 is likewise provided. 
The device may be readily converted by aeans 

of these different assemblies in the following 
manner. The head 3 is first unscrewed from 
the restricted portion of the barrel, the end 
cap 38 is removed from the barrel, and the valve 
stem 27 withdrawn through the open end of the 
barrel. A head 3 having a desired type of nozzle 
thereon, and the new packing material therein, 
is then screwed onto the barrel. The supplant 
ing valve stem is assembled with the piston and 
the parts inserted in the barrel. The valves 26 
and 53 are properly adjusted, the end cap 38 
replaced on the barrel, and the device is ready 
for Operation. 
The assembly shown in Fig. 4 is adapted to 

produce a very heavy or coarse spray and em 
bodies a nozzle suitable for this prpose. In this 
assembly, it may be desirable to provide a com 
plete bearing member assembly 3 as well as a 
different piston assembly. This is in order that 
a proper cooperation between these parts and 
the supplanting valve stem 27 may be obtained. 
Otherwise, the manner of assembling the parts 
with the barrel is the same as has been described. 
In Fig. 5 means is shown for increasing the 

distance between the barrel and the nozzle. This 
means comprises a tubular extension having a 
gland T2 at one end arranged to engage the screw 
threads formed on the forward end of the head 
3. The other end of the extension is screw 
threaded to receive a suitable nozzle assembly 78. 
The extension is advantageous since the device, 
when used in connection with a paint applying 
machine, is ordinarily mounted on a stationary 
part and its adjustment relative thereto is lim 
ited. Consequently, where it is desirable to de 
liver the spray at some point which is beyond 
the ordinary limit of adjustment, the extension 

f is employed. Obviously, this extension may 
be curved if desired while needles 27 of cor 
responding length are used to shut of material 
at the end of the extension. 

It will be apparent from the foregoing that a 
novel device has been provided which is very 
simple in construction. The device is efficient in 
operation, and is readily adapted for multiple 
use in batteries which may be simultaneously 
operated. Furthermore, the device may be con 
verted by merely replacing certain parts with 
corresponding parts so that the device may meet 
all operating conditions and requirements. 
I claim as my invention: 
1. In a spraying device, the combination of 

means for creating and ejecting a spray of coat 
ing material therefrom by pressure fluid, means 
for controlling the flow of COating material 
thereto, means for controlling the flow of pres 
sure fluid through said device, an operator mov 
able in response to the force of Said pressure 
fluid, means connecting said operator with Said. 
pressure fluid control means, a lost motion con 
nection between said operator and said coating 
material control means whereby actuation of the 
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4. 
operator effects successive movements of said 
control means, and resilient means for said pres 
sure fluid control means and Said coating ma 
terial control means acting separately to Oppose 
movement thereof out of a normally closed po 
sition. 

2. A spraying device comprising, in combina 
tion, a barrel having an emission nozzle thereon 
and including an axially disposed material pas 
sageway and an air passageway located eccentri 
cally of the axis, an axial needle valve controlling 
the material passageway at the nozzle, an air 
valve concentric With said needle valve and COne 
trolling a flow of air to the air passageway, an 
air operated piston in said barrel rigid with said 
air valve and movable when subjected to air 
pressure to open said air valve, said needle valve 
including a shank adapted to paSS axially 
through and slide relative to said piston, a head 
on said shank engageable by said piston to open 
the needle valve after the air valve has been 
opened, springs engaging said piston and said 
shank to separately hold the valves, aSSociated 
therewith normally closed, and an air inlet to 
said barrel in operating communication with 
said piston. - . 

3. A spraying device comprising, in combina 
tion, a barrel having an emission nozzle thereon 
and including an axially disposed material pas 
sageway and an air passageway located eccentri 
cally of the axis, a needle valve controlling the 
material passageway at the nozzle, an air valve 
controlling a flow of air to the air passageway, an 
air operated piston in Said barrel rigid with said 
air valve and movable when Subjected to air 
pressure to open said air valve, said needile valve 
including a shank adapted to pass through and 
side relative to Said piston, a head on said shank. 
engageable by Said piston to Open the needle 
valve after the air valve has been opened, and 
san air inlet to said barrel in operating com 
munication with said piston. 

4. A spraying device comprising, in combina 
tion, a barrel having an emission nozzle, an air 
operated piston therein spaced from said nozzle, 
an axial material paSSageway communicating 
with said nozzle, a needle valve in said nozzle 
econtrolling the emission of material therefron, 
said nozzle having a shank bearing in said piston 
and slidable relative thereto, a lost motion con 
nection between said Shank and Said piston for 
actuating said needle valve, a passageway for 
air to said nozzle, an air valve in Said passageway 
connected with said piston for movement there 
with, and a passageway for delivering air under 
pressure to said piston and air passageway. 

5. A spraying device comprising, in combina 
tion, a barrel formed of transversely divided front 
and rear sections, said front section having a 
nozzle thereon and a material passageway there 
in communicating with said nozzle, a piston in 
said rear section, communicating air passageways 
in said front and rear sections, a needle valve 
for controlling a flow of material through said 
nozzle and having a part extending into Said 
rear section and operatively connected with said 
piston, an air valve actuated by said piston, and 
a removable packing gland about said needle 
valve part including means adapted to be clamped 
between the front and rear sections when the 
device is assembled. 

6. A spraying device comprising, in combina 
tion, a barrel having a nozzle thereon, means for 
Supplying air under pressure and material to 
be sprayed to said barrel, a waive controlling 

2,059,706 
the flow of material through said nozzle, a valve 
for controlling the flow of air pressure to said 
nozzle, an operator for the valve controlling the 
flow of material to the nozzle including a stem, 
actuating means mounted for slidable move 
ment relative to said stem under the influence 
of the pressure of incoming air and having an 
operating connection with said air controlling 
valve, means on said stem disposed for abutment 
by said actuating means in the relative sliding 
movement thereof, and resilient means bearing 
individually on said actuating means and on said 
stem for returning each separately to the idle 
positions thereof. 

7. In a spraying device, the combination of 
means for creating and ejecting a spray of coat 
ing material therefrom by fluid pressure, means 
for controlling the flow of coating material there 
to, means for controlling the flow of pressure 
fluid through the Spray means, an operator 
movable in response to the force of Said pres 
sure fluid, a rigid connection between said oper 
ator and said pressure fluid control means, a lost 
motion connection between Said operator and 
said coating material coratrolling means, where 
by actuation of the operator effects successive 
movements of said control ineans, and resilient 
means for said pressure fluid control means and 
said coating material control means acting Sepa 
rately to oppose movement thereof out of a nor 
mally closed position. 
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8. A spray gun comprising a body with a ma 
terial passageway therethrough terminating at 
its front end in a discharge nozzle, a cylinder 
separate from Said passageway, a piston in said 
cylinder, a needle extending through said piston 
with its front end in cooperative relation to said 
nozzle, means to admit fluid pressure to the 
front end of the cylinder to move said piston 
rearwardly, a spring in said cylinder opposing 
the rearward movement of the piston, a head on 
the needle. Valve engageable by said piston in 
its rearward movement to open said needle 
valve, and a Second Spring acting on the needle 
valve independently of the piston to oppose the 
Opening of Said needle valve. 

9. A spraying device comprising, in combina 
tion, a barrel having a nozzle thereon, control 
lable means for supplying air under pressure and 
material to be sprayed to said barrel, a valve 
controlling the fioW of material through said 
nozzle and a waive operator for said valve in 
cluding a stem, actuating means mounted for 
slidable movement relative to said stem under 
the influence of the pressure of incoming air, 
means on said stem disposed for abutment by 
said actuating means in the relative sliding 
movement thereof to move said stem longitudi 
nally for Opening Said valve, and resilient means 
bearing individually on said actuating means and 
on said stem for returning each separately to the 
Original or closed position thereof. 

10. A spray gun comprising a body with a 
material discharge passageway therethrough, a 
needle valve cooperating with the discharge end 
of said material discharge passageway, a spring 
tending to hold said valve closed, a cylinder sepa 
rate from said passageway, a reciprocable piston, 
a second spring acting on the piston to move it 
in one direction, said piston being movable by 
compressed air admitted to the cylinder in oppo 
sition to the Spring, said piston having a motivat 
ing engagement with the needle valve when 
moving in One direction and being movable in 
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2,059,706 S 
dependently of the needle valve in the opposite 
direction. 

11. In a pneumatically operable spraying de 
vice of the character described, the combination 
of a Spray nozzle, material-delivery means Com 
municating with said nozzle, a valve having pres 
sure fluid responsive actuating means for control- - 
ling the delivery of material to said nozzle, a 
conduit for delivering pressure fluid to said ac 

tuating means, a duct leading from a point adja 
cent to said actuating means for conveying pres 
sure fluid to said nozzle to effect a spray of ma 
terial therefrom, and a valve in Said duct manu 
ally adjustaiole from a location exteriorly of the 
device to control the flow of pressure fluid to the 
nozzle, 

JENSA PAASCBE, 


