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This invention relates to spray guns Or the 
like and relates more particularly to an auto 
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matically controlled spray device for depositing 
a layer of coating material upOn Curved Sur 
faces such as incandescent lamp bulbs or other 
Surfaces employed for light diffusion. 
The present invention provides a spray dis 

charge device or spray gun operable to deposit 
a layer of uniform thickness and density upon 
a surface and is particularly adapted for the 
spraying of the interior surfaces of lamp bulbs. 
In the manufacture of incandescent electric 

lamps it is important to be able to provide a 
bulb having thereon a layer of light diffusing 
material. It has also been found advantageous 
to deposit this layer upon the interior surface 
of the bulb so that the light diffusing property 
of the material in conjunction with the smooth 
glazed outer surface of the bulb gives a pleasing 
so-called opalescent effect. When coating a 
lamp bulb or other article through which light 
is transmitted it is of extreme importance to 
have the coating free from blemishes or irreg 
ularities in thickness and of a uniform density 
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so that diffused light will be transmitted with 
equal degree throughout all portions of the bulb. 
The coating of the interior Surface of a bulb, 

in the manner above set forth, involves certain 
difficulties with respect to the manipulation of 
the gun by reason of the physical formation of 
the bulb which is usually provided with a rel 
atively small neck and a large bowl or bulbots 
portion in which the light source is disposed. 
It is necessary to provide a spray device which 
will enter the bulb through a predetermined path 
and which will have a given movement within 
the bulb during a rotation thereof. ??? 

In connection with the above operation it 
necessary to provide means for automatically ef 
fecting and terminating a discharge of Sprayed 
material. When coating a lamp bulb it is de 
sirable to have the lower or neck portion of the 
bulb free from any deposit of sprayed material 
so that when the bulb is sealed or fused to the 
lamp mount the portion of the bulb which is 
heated will be free from COating material. If 
the coating material covers the interior surface 
of the bulb difficulty arises in that the melting 
point of the glass is raised to the end that it 
is impossible to accomplish a practical Sealing 
in operation. Furthermore, when Spraying the 
interior surface of a bulb the spray nozzle is 
held in relatively close relation to the bulb wall, 
and it has been found that in order to obtain 
a uniform deposit the direction of discharge 

should be substantially at right angles to the 
Surface to be coated. 

It is an object of the present invention, there 
fore to provide a spray gun which may be au 
tomatically operated for the discharge of sprayed 
material. 
Another object of the invention is to provide 

a spray gun movable through a predetermined 
path and operable for the discharge of spray 
material after a given degree of movement 
thereof. 
Another object of the invention is to provide 

a Spray gun, having an extension carrying a 
nozzle for the discharge of sprayed material sub 

69 

stantially at right angles to the interior surface 
of a hollow body. - - - - - 
Another object of the invention is to provide 

a Spray gun having a spray nozzle movable into 
a glass bulb through a path Substantially in the 
direction of the longitudinal axis of the bulb f? 
and for the discharge of spray material sub 
stantially at right angles to the said path of 
movement. - 
Other objects and advantages of the invention 

will be more fully understood from the following 
description together with the accompanying 
drawings in which: 

Figure l is a plan view of a spray gun con 
structed in accordance with the present invention. 

Figure 2 is a side elevational view partly in 
Section showing the spray gun illustrated in 
Figure 1. ‘. . 

Figure 3 is a longitudinal section of a portion 
of the spray gun slightly enlarged, 

Figure 4 is a transverse cross sectional view 
taken on line IV-W in Figure 3. 

Figure 5 is a view taken on line V-W in Fig 
tre 3. 

Figure 6 is a perspective end view of the nozzle 
of the gun. 

Figure 7 is a side view of the nozzle. 
Figure 8 is a plan view of an apparatus for 

moving the spray gun into operative relation with 
the bulb. 

Figure 9 is a side elevational view of the appa 
ratus shown in Figure 8. ? 

Figure 10 shows a bulb in position to receive 
the nozzle of a spray gun for a spraying op 
eration, and 

Figure 11 illustrates a bulb with the nozzle in 
its advanced position within the bulb. 
A spray gun embodying the present invention 

made as above mentioned although usefül for 
other purposes is particularly adapted to coat the 
inside surface of a lamp bulb and especially in 
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connection with an inside coating machine as 
shown and described in copending application 
Serial No. 238,734 filed December 9, 1927 and ap 
plication Serial No. 308,562 filed September 26, 
1928 both applications having been assigned to 
the assignee of the present application. 

In the machine described in the above copend 
ing application mechanism is provided for ma 
nipulating a gun for the uniform deposit of a 
Coating material. This operation includes a 
movement of the gun through a predetermined 
path so as to bring the nozzle of the gun in 
proper relation to the bulb wall while the nozzle 
moves relative to the Wall or surface which is ro 
tated during the spraying operation. 

In providing a spray device for coating the 
interior Surface of bulbs, certain problems exist 
which do not attend the usual coating operation. 
The construction of the bulb is such that only a 
limited movement of the spray gun is possible 
and the neck of the bulb through which the nozzle 
of the gun must enter is relatively small tend 
ing to hinder the practical operation of the usual 
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form of spray device. Ordinarily a spray gun 
operates to discharge material in the direction 
of the longitudinal axis of the extension support 
ing the nozzle or straight ahead. In coating the 
inner surface of a bulb it was found desirable in 
order to produce a uniform layer to direct the 
spray laterally with respect to the extensior 
or substantially at right angles to the Surface 
of the bulb or at an angle to the nozzle extension. 

In Order to accomplish the above the present in 
vention provides a gun having a casing or body 
portion from which a fluid and air conduit projects 
in the form of a tubular extension terminating in 
a nozzle. The nozzle being so arranged as to di 
rect a discharge of atomized material laterally 
or substantially perpendicular to the bulb wall. 
The movement of the extension into and out 
from the bulb is such, however, that the nozzle 
must have a particular angular relation to the 
extension and the present invention contemplates 
the novel relative position of the nozzle with re 
spect to the extension of gun proper. 
Furthermore when spraying a bulb it is an 

advantage to be able to effect and terminate the 
discharge at a predetermined point during the 
movement of the gun and the present spray gun 
is so constructed as to make possible this control 
of the sprayed material. - 
As shown in the drawings a gun constructed in 

accordance with the present invention may com 
prise casing 10 having a fluid or air inlet 12 
connected to a suitable air pressure line 12' and 
a liquid or spray material inlet 13 connected by 
a conductor 13' with an elevated container 13' 
when the liquid is to be fed by gravity. If de 
sirable a forced liquid feed may be provided by 
employing liquid under pressure. 
The air inlet 12 communicates with a duct or 

passage 14 in casing 10 and the liquid inlet 13 
communicates with a passage 15 in casing 10. 
The passages 14 and 15 connect with passages 
14' and 15' respectively in a tubular extension 16 
which terminates in a nozzle 17. The extension 
16 is secured to the casing by a suitable coupling 
18 and is provided with a tapered portion 19 to 
engage a seat 20 to provide an air tight connec 
tion between passages 15 and 15'. The passages 
14 and 14' are connected by an annular chamber 
22 in the coupling 18. The free or exposed end 
of the extension 16 may be provided with an in 
fernal thread 23 to receive a threaded shank 
24 of the nozzle 17. 
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This nozzle is constructed as a unit comprising 

a housing 25 and may be removed and replaced at 
Will and is so constructed that when in position 
the liquid passage 15 of the extension communi 
cates with an annular chamber 24 formed in a 
Screw plug 25' threadedly secured in a recess 26 
in the nozzle housing. The plug 25 is pro 
Vided with a tip 27 connected by a passage 28 
with the chamber 24'. The tip 27 is in the form 
of an extended tube through which liquid is 
discharged. At opposite sides of the tip 27 are 
disposed lugs 29 and 30 having passages 3i and 
32 disposed at an angle to the axial line of the 
path of discharge from the tip 27 which path is 
indicated by dotted line D-D. 
The path of discharge D-D is disposed in an 

gular relation to the direction of flow of the fluid 
and liquid in the extension 16; this direction of 
flow being indicated by line F-F. Fluid com 
munication between the passages 31 and 32 is ef 
fected through a plurality of orifices 33 (see Fig. 
4). The combined area of these orifices is so 
proportioned as to supply a sufficient amount of 
fluid as air for the atomization of the liquid or 
coating material issuing from the tip 27 the out 
let area of which is of a given dimension so as 
to discharge an amount of material capable of 
being properly atomized. 

It has been found that when making a spray 
gun for discharging a material for coating lamps, 
the sizes of the outlet orifices of the nozzle as well 
as the angle of the fluid discharge with relation 
to the material discharge is important. For ex 
ample the present gun is particularly adapted for 
the uniform discharge of a coating mixture com 
prising Sodium silicate, kaolin and a pigment. 
The character of sodium silicate is such that 

with Spray guns as heretofore constructed par 
ticles of the coating material would build up 
about the outlet orifice to such degree that the 
practical operation of the gun would be de 
stroyed before a uniform layer could be applied. 
This resulted in a coating having thin spots or 
other irregularities and made a disagreeable ap 
pearing lamp since as above mentioned, when 
applying a coating for the diffusion of light the 
coating must possess uniformity of color and 
density and be free from spots. 
The present spray gun has therefore been con 

structed to avoid the above disadvantages and 
satisfactory results have been obtained by pro 
viding a nozzle with the passage 31 and 32 of 
about .028 of an inch and disposed at an angle 
indicated by the letter G of 36 degrees (see Fig. 
6) to the path of discharge D-D of the material 
issuing from tip 27, the said tip having an in 
side. dimension of .026 of an inch, 
As shown (see Fig. 7) the path D-D is at a 

preferred angle of 38 degrees indicated by the 
letter H to the path of flow F-Fso that when the 
gun is moved into position for a coating opera 
tion the material may be discharged approxi 
mately perpendicular to the surface of the wall 
to be coated as, for example, the inside surface 
of a bulb. 
The present device is so constructed as to oper 

ate to give an intermittent spray discharge and 
by reason of the angular position of the nozzle, 
a control valve 34 is in the present construction 
disposed intermediate the nozzle and the casing. 
This construction is provided so as to make pos-. 
sible the present offset nozzle which gives what 
may be termed an angular discharge. 
The valve 34 may comprise a seat 35 to receive 

an end 36 of a stem 37. The stem controls the 
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termediate said casing and said outlet orifices 
and a rocker member pivoted on said Casing for 
engaging said valve stem and means for actuat 
ing said rocker member to open said valve. 

3. A spray gun comprising a casing, an exten 
sion on said casing, said extension having a liquid 
passage and a fluid passage, a nozzle mounted on 
the free end of said extension, said nozzle hav 
ing a fluid outlet orifice and a liquid outlet ori 
fice a valve comprising a stem and valve seat in 
termediate said casing and said outlet orifices, a 
rocker member pivoted on said casing for engag 
ing said valve stem, means for actuating said 
rocker member to open said valve and means for 
automatically closing said valve. 

4. A nozzle for a spray gun or the like con 
prising a tubular member having a liquid pas 
sage and a fluid passage, a nozzle at one end of 
said member, said nozzle having a chamber in 
communication with said liquid passage, an out 
let pipe extending from said chamber at an an 
gle to the longitudinal axis of said member, and 
fluid outlets disposed to direct fluid jets across 
the path of liquid discharged from Said outlet 
pipe. w 

5. A nozzle for a spray gun or the like com 
prising a tubular member having a liquid pas 
sage and a fluid passage, a nozzle at one end of 
said member, said nozzle having a chamber in 
communication with said liquid passage, an out 
let pipe extending from said chamber at an angle 
to the longitudinal axis of said member, and fluid 
outlets disposed to direct fluid jets across the 
path of liquid discharged from said outlet pipe 
and means for controlling the discharge of liquid. 

6. A machine of the class described COmpris 
ing a casing, a nozzle extending from said cas 
ing, said nozzle having a liquid Outlet and a fluid 
outlet, a valve stem controlling said liquid out 
let, means for moving said casing bodily through 
a given path, means for moving said casing rela 
tive to said path and means for operating said 
valve stem upon a predetermined movement of 

7. A spray gun comprising a casing, a nozzle 
extending from said casing, said nozzle having 
a fluid outlet and a liquid outlet, means for sup 
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plying liquid to said liquid outlet, a valve stem 
controlling said liquid outlet, means for moving 
said casing through a given path, means for 
moving said casing relative to said path during 
movement therethrough and means for actuat 
ing said valve stem upon a predetermined move 
ment of said ca Sing. 

8. A spray gun comprising a casing, a tubular 
extension extending from said casing, a nozzle 
at the free end of said extension, a liquid pas 
sage and a fluid passage in Said extension, Out 
iets in Said nozze communicating with Said paS 
sages, said outlets being disposed for the dis 
charge of fluid in a direction substantially trans 
verse to the longitudinal axes of Said extension, 
means for moving said casing through a given 
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path, means for moving said casing relative to 
said path and means for causing a discharge of 
fluid upon a predetermined movement of Said 
casing. 

9. A spray nozzle comprising a tubular hous 
ing having a wall closing one end thereof, a screw 
plug threadedly engaged with and ocupying Said 
housing, a hollow stem integral with Said plug, 
said wall having an aperture to receive said stem, 
said stem closely fitting and projecting through 
said aperture, an annular recess about Said plug 
to provide a chamber, means for holding said 
plug spaced from Said wall to provide another 
chamber, a Communicating passage between said 
stem and Said first named chamber, and an Out 
let passage from Said Second named chamber. 

10. A spray nozzle comprising a tubular hous 
ing having a wall closing one end thereof, a 
Screw plug threadedly engaged with and occu 
pying Said housing, a hollow stem on said plug, 
said wall having an aperture to receive said stem, 
an annular recess about said plug to provide a 
chamber, means for holding said plug spaced 
from said wall to provide another chamber, a 
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Communicating passage between said stem and 
Said first named chamber and outlet passages 
from said second named chamber arranged to 
discharge fluid across the path of fluid discharged 
from said stem. 
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