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Patented July 7, 1936 

UNITED STATES 

2,046,360 

PATENT OFFICE 
2,046,360 

BULB COATNG MACHINE 

Alfred F. . Bahlke, Bloomfield, and Romuald 
Grodzki, Newark, N. J., assignors to Westing 
house Lamp Company, a corporation of Penn 
sylvania, 

Application November 16, 1934, Serial No. 753,252 
Claims. 

This invention relates to a machine for coat 
ing the interior surfaces of hollow bodies and 
relates more particularly to a machine con 
structed and arranged to deposit a layer of light 

5 diffusing material on the inner surface or what 
is termed the "bowl' portion of an incandescent 
electric lamp bulb. 
In the manufacture of incandescent electric 

lamps it is important to provide a bulb with a 
10 light-diffusing coating and, whereas heretofore 

coatings of this character. have been applied to 
the outside surfaces of bulbs, it has recently be 
come the practice to coat the interior Surfaces 
aS, for example, in the manner shown and de 

15 scribed in Patent Number 1,900,104 issued March 
7, 1933, which discloses a machine for coating 
the entire interior surfaces of bulbs. 
In certain types of lamps, however, such as 

high wattage gas-filled lamps, it is desirable to 
20 coat only a portion of the interior Surfaces of 

the bulbs. In gas-filled lamps a coiled filament 
is mounted normal to the axis of the lamp and 
positioned in a plane where the bulb is of the 
greatest diameter, and it is desirable to coat 

25 that portion of the bulb. Surrounding the fila 
ment. Roughly, the portion of the bulb coated 
is from the tip of the bulb to a plane transverse 
to the longitudinal axis of the bulb in which 
plane the filament is disposed. This portion 

30 of the bulb is designated as the bowl. In lamps 
where it is desirable to reflect a great portion 
of the light the lamp is burned with the tip 
down and the coated portion or bowl Serves to 
shade the eye from the high intensity light 

35 source, the uncoated portion of the bulb serving 
to transmit light which is reflected and thus 
diffused. 
The operation of coating only the bowl por 

tion of a bulb presents a problem which differs 
40 materially from that encountered when coating 

the entire surface of a bulb. It is essential to 
provide a bowl portion with an evenly distributed 
layer, to provide this layer with a sharply de 
fined boundary, and to be able to perform these 

45 operations in a rapid and effective manner. 
It is an object of the present invention, there 

fore, to provide a machine whereby lamp bulbs 
may be fed and automatically positioned for the 
performance of a coating operation on a given 

50 portion of the inside surface of a bulb. 
Another object of the invention is to provide 

a machine whereby a bulb may be moved through 
a series of manipulative steps to receive a coat 
ing on the inner surface of the bowl portion 

55 thereof. 

(C. 91-59) 
Another object of the invention is to provide a 

machine for coating the inner Surface of the 
bulb portion of a lamp So as to leave a sharply 
defined edge on the coated portion. 
Another object of the invention is to provide 5 

a machine for automatically coating a portion 
of the inner Surface of a bulb and for renov 
ing irregularities along the edge of the coated 
Surface. 
Other objects and advantages will be more 

clearly understood by reference to the accom 
panying drawingS in Which 

Fig. 1 is a diagrammatic plan view of an ap 
paratus for practicing the present method, show 
ing the different operations; 

Fig. 2 is a side elevational view of the spray 
gun within the bulb and its mechanism, partly 
broken away for the sake of clarity; 

Fig. 3 is a plan view of the spray gun mech 
anism shown in Fig. 2; 

Fig. 4 is a Section on line IV-V of Fig. 3; 
Fig. 5 shows a bulb in position to be sprayed, 

with the spray gun moved inwardly along the 
axial line. Of the bulb; 

Fig. 6 is a view similar to Fig. 5 which ShoWs 
the spray gun within the bulb in a position 
projecting a discharge of spray, onto the Sur 
face of the bulb; 

Fig. 7 shows the spray gun in operation after 
completing an oscillatory movement applying a 
coat of material onto the bowl end of the bulb; 

Fig. 8 is a view showing the spray gun in its 
returned position and at the completion of its 
Spraying Operation; 

Fig. 9 shows the spray gun in a position about 
ready to be moved out along the axial line of 
the bulb; 

Fig. 10 is a plan view of the inside bulb wiper , 
elements and its mechanism; 

Fig. 11 is a side elevational view of Fig. 10; 
Fig. 12 is a sectional view on line XII-XII of 

Fig. 10; 
Fig. 13 is a sectional view on line XII-XIII 

of Fig. 10; 
Fig. 14 is a sectional view on line XIV-XIV 

of Fig. 15 and more clearly illustrates the 
Wiper; and 

Fig. 15 is a sectional view on line XV-XV of 
Fig. 14. 
A machine Constructed in accordance with 

the present invention may comprise a rotary 
conveyor 0 suitably supported for rotation and 
provided with a plurality of bulb holders 2. 
Any number of bulb holders may be employed 

and in the present embodiment of the inven- 55 
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2 2,046,860 
tion twelve such holders are indicated. The 
conveyor is positioned and arranged to move 
through an oven 4 which extends about the 
conveyor and through which the bulb holders 

5 move during a portion of their travel. The oven 
may be heated by any suitable means such as 
gas flames or by electric heating (not shown). 
The conveyor is moved intermittently so that 
the bulb holders will be positioned at their vari 

10 ous stations for a given time interval. The driv 
ing mechanism for rotating the conveyor may be 
of any suitable construction such as a Geneva, 
drive (not shown). 
In the diagrammatic view, Fig. 1, is clearly 

15 shown the different stations into which the 
holders are moved to support bulbs during the 
various operations. 
The conveyor moves in the direction of the 

arrow X and at position A a bulb 6 is placed in 
20 a holder and, as the conveyor moves, the bulb 

is carried through the oven 4 where it is heated 
to prepare it to receive a deposit of light-dif 
fusing material. This light-diffusing material 
may consist of a mixture of sodium silicate, a 

25 filler such as kaolin, a pigment and a suitable 
amount of water to give a homogeneous mixture. 
The coating material may vary as to its ingredi 
ents, however, as in Some cases it may be de 
sirable to use only a pigment with a soluble 

30 vehicle. Such as alcohol. The oven for heating 
the bulbs may be arranged to raise the tempera 
ture of the bulbs to about 350 centigrade dur 
ing their travel through the oven. 
As a heated bulb moves out of the oven it 

35 travels into position B and a spray gun or noz 
zle 7 enters the bulb and is actuated to spray 
the coating material on the inner hemispherical 
surface or bowl portion of the bulb. The opera 
tion of the spray gun and the means for moving 

40 it into and out of the bulb will be hereinafter 
described. . w 

a The bulb then moves to position D and air 
under pressure is directed into the bulb to re 
move any loose particles of coating. In the 

45 next two stages E and E’ wipers 20 and 20' in 
the form of flexible radial strips move into the 
bulb and are rotated at high speed in Such man 
ner as to remove all irregularities along the 
margin of the coating giving the coated surface 

50 a sharply defined border. The bulb is then 
ready for removal and may be discharged at 
position F. 

Referring now to the operation practiced at 
position B, it will be evident that the spray 

55 gun f must be moved and Operated in proper 
time relation with the conveyor to perform the 
spraying operation during the stationary period 
of the conveyor. Although the Spray gun noz 
zle may be constructed to rotate it has in prac 

60 tice been found more practical to rotate the bulb. 
As shown in Figs. 2, 3 and 4, the bulb 6, 

which is disposed in the holder 2, is lifted 
from the holder and secured by rotatable head 
8. This head includes a rotatable holder or 

65 gripper member 18' in the form of a triple arm 
spider having a stub shaft 8' mounted to ro 
tate in a ball race 9 carried in a depending 
Support 9' integral With a bearing 2 slidable 
on a support rod 2'. The rod 2' may be 

70 mounted in suitable supports 22 and 23. 
The spider or gripper member 8' is provided 

with contact pads arranged to engage the bowl 
portion of the bulb to move the neck portion 
thereof, onto a seat 24 provided in another ro 

75 tatable holder 25. The holder 25 includes a 

spindle 26 rotatable in a ball race 2 mounted 
in a slidable bearing 28 which is arranged to 
slide in a housing 29 depending from and in 
tegral with a slide bearing 3, movable along 
the rod 2'. In the construction shown the 5 
holder 25 is continuously rotated, and as the 
bulb is picked up it is rotated about its longi 
tudinal axis. 
A spring 32 between a shoulder of the hous 

ing 29 and the bearing 28 serves as a resilient 10 
backing for the holder 25. Thus the holder 25 
is adjustable making it possible to accommodate 
bulbs which may have slight variations in their 
Overall lengths. The holder is provided with a 
cone pulley 33 to receive a belt 34 driven by 15 
any suitable means as for example a motor, 
not shown. 
The holder 8' and the holder 25 are movable 

along the rod 2' whereby a bulb may be en 
gaged or released by a relative movement of 20 
the holders. The member 18' which is carried 
on the support 9' is moved by means of a link 
35 pivoted at 36 to the slide bearing 2'. The 
link 35 is pivoted to one end of a rocker arm 35' 
pivoted at 36 to the frame of the machine, and 25 
the holder 25 is moved by means of a link 37 
pivoted at 38 on the bearing 3 and pivotally 
connected at 39 to a rocker arm 4 f. The opera 
tion of the link 2' and the link 37 may be ac 
complished by Suitable connection with cam 30 
members operated in timed relation with the . 
movement of the conveyor through the agency 
of the rocker arms 35' and 4 respectively. 
When a holder 2, having a bulb positioned 

thereon, is moved to be gripped for rotation 35 
in the head 8, a movement of the holder 8 
Serves to lift the bulb from the holder 2 and 
align it with relation to the seat 24 of the 
holder 25. The bulb is then rotated about its 
longitudinal axis and the spray gun T is moved 40 
to position nozzle 40 within the bulb. The Spray 
gun mechanism may comprise a casing 4 hay. 
ing an inlet 42 for the coating material and an 
inlet 43 for the atomizing fluid as, for example, 
air. The Spray gun may be of the same general 45 
construction as shown in copending application 
Serial No. 645,261 filed December 1, 1932, and 
assigned to the present assignee. 
The nozzle shown in the said copending ap 

plication is so constructed as to project a cone 50 
of Spray material of such form that the edge of 
the deposited layer or coating is relatively even. 
It is desirable, however, to obtain as perfect 
an edge as possible and the means provided by 
the present invention make it possible to ap- 55 
proach the perfection sought. 
As clearly described in the first above men 

tioned patent it is essential in obtaining a uni 
form deposit of spray material to move the 
Spray nozzle through an arc when within the 60 
bulb. In the present construction this is ac 
complished in generally the same manner as in 
the patent, by having the spray gun mounted 
SWively on a slide plate 44 by means of a pin 
5. The slide plate is mounted on a carriage 65 

to be later described. 
The plate 44 is provided with a guide bar 46 

held by tap bolts 47 which guide bar, is pro 
vided on One end with a concave groove 48, 
more clearly shown in Fig. 4. A roller 49 is 70 
attached to a carh operated lever 50 by means of 
stud 5. The roller engages the groove 48 when 
the spray, nozzle 40 is in its innermost position 
With respect to the bulb 6. The spray nozzle 
is connected with the spray gun proper by means 75 
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of a tubular extension 52 which moves through 
a guide member 53 in the form of a ring hav 
ing a convex interior wall 54 to permit the 
tubular extension to rock relative to the longi 
tudinal axis of the bulb. 
The guide member 53 may be secured by tap 

bolts 56 to a carriage 55 which carries the spray 
gun mechanism. This carriage is provided with 
rollers 5’ which move on tracks 52' mounted 
on a bracket 53' integral with the frame of the 
machine. The carriage is moved by means of a 
lever 54 which moves link 5.5' pivotally attached 
at 56' to the carriage. An actuation of the 
lever 54' causes a reciprocation of the carriage 
moving the spray nozzle into and out of the 
bulb. The lever 54" may be actuated by a cam 
or other means (not shown) in timed relation 
to the movement of the conveyor and so ar 
ranged that the proper degree of rectilinear 
movement will be given to the nozzle 40 in for 
ward and rearward directions. 
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A guide 57 rigidly secured to the frame of 
the machine may be provided to extend along 
the pathway of the carriage 55. This guide is 
provided with a grooved lower surface 5' to 
ride over a flange 5' integral with the carriage 
(see Fig. 4). The guide holds the carriage in 
axial alignment with respect to the longitud 
inal axis, of the bulb and is so proportioned that 
the guide disengages with the carriage when 
the carriage has reached its final position (see 
Fig. 3). When the carriage is in its final or 
operating position, the groove 48 will be in en 
gagement with roller 49 of cam-operated lever 
50. 
The lever 50 causes an oscillation of the spray 

gun and by reason of the curved surface 54 the 
nozzle 40 will be rocked through an arc deter 
mined by the degree of movement imparted to 
the slide plate 44. 

Obviously, in the operation of the spray gun 
it is important to cause the spray material to 
be discharged when the nozzle reaches a pre 
determined position. This is accomplished by 
providing a contact element 58 which engages a 
lever arm 59 to operate a valve controlling 
the flow of spray matcrial. The contact ele 
ment 58 is mounted on a rocker arm 60 which 
may be operated by a cam, not shown. When 
the spray gun has moved to position a nozzle 
Within the bulb a predetermined distance the 
lever arm is engaged during the spraying pe 
riod, the movement of the said arm being 
dependent on the position of the nozzle. 
As hereinbefore mentioned, it is important 

when spraying the inside bowl portion of a bulb 
to deposit a layer of translucent material of 
uniform thickness and density, having a definite 
boundary. The control of the discharge must, 
therefore, be such that, the deposit of material 
is limited to the surface to be sprayed. It has 
been found desirable during the Spraying Opera 
tion to move the spray nozzle in a predetermined 
arc inside the bulb and to start and terminate the 
spraying operation after predetermined move 
ment of the nozzle. 

Figs. 5 to 9 illustrate the different steps of op 
eration. Fig. 5 shows a spray nozzle 40 in its 
innermost position and substantially on the 
longitudinal axis of the bulb ready to be moved 
in the direction of the arrow S while the bulb 
is rotated rapidly about its axial line. The noz 
zle then moves in the direction of the arrow S 
and, as it reaches the end of this movement, 
the valve is opened and a discharge of spray 

material is projected against the wall of the 
bulb, as shown in Fig. 6. 

It will be noted that the orifice of the spray 
nozzle is removed a relatively great distance 
from the surface being sprayed. This gives the 
particles of spray material a relatively long 
distance of travel S0 that they are partially 
dehydrated. Thus when they contact with hot 
surfaces of the bulb they quickly dry and set 
on the rotating bulb. After the first layer of 
spray material is deposited on the bulb, the 
nozzle moves in the direction of the arrow U 
in what may be considered a return movement 
and the spray continues to be discharged, as 
shown in Fig. . 
The nozzle is then given a return movement 

to the starting position depositing on the bulb 
another layer of particles which have had a time 
interval during their travel to the bulb to be 
come partly dried. When the nozzle reaches the 
end of its travel or its initial arcuate position 

3 

5 

0 

5 

20 

it then moves to its initial position as shown in 
Fig. 9 and is ready to be removed. As the car 
riage travels to remove the nozzle from the bulb 
the valve closes and the discharge of Spray ma 
terial is terminated. 

It will be evident that the actual spraying op 
eration is accomplished in one complete oscil 
latory movement of the nozzle; that is, in One 
forward movement and One return movement. 
The nozzle is so constructed as to discharge the 
spray material laterally with respect to the axial 
line of the nozzle extension and a layer of trans 
lucent material is deposited of a uniform thick 
ness in density with a relatively sharp edge or 
border. 
When the spray nozzle is removed from the 

bulb the rotatable holders comprising the spider 
8' and the holder 25, move in opposite direc 

tions permitting the bulb to again rest on the 
holder 2. 
It has been found that when spraying the in 

side surface of a bulb fine particles of the spray 
material in the form of a powder become de 
posited on the uncoated Surface of the bulb and 
these particles are removed when the bulb is 
conveyed to position D. At this position the in 
side of the bulb is Subjected to a stream of air 
under pressure from a Suitable source (not 
shown) by means of a pipe 6. The bulb is then 
moved to position E. At this position the edge 
of the coating is subjected to a wiping operation. 
In lamps of the character to which the pres 

ent invention relates it is essential to avoid any 
irregularities along the edge of the coated bowl. 
Although the operation of the spray gun is con 
trolled to a very fine degree and the border of 
the coated material is relatively even in appear 
ance, it has been found desirable to more sharp 
ly define the border by wiping away any particles 
of material that might exist, producing minute 
irregularities. 
As shown in Figs. 10 to 15, a pair of rotary 

wipers are provided. One wiper is disposed at 
position E and the other at E' So that when the 
bulb is positioned at station E it receives a 
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wiping operation and an additional wiping oper- . 
ation when it moves to station E'. The wiping 
apparatus is indicated as a whole by the refer 
ence numeral 62 and consists of two units 63 and 
64. 
After a bulb has been subjected to the com 

pressed air cleaning operation and is moved to 
position E, a rapidly rotating flexible wiper 65 
disposed at one end of a shaft 66 is moved along 

70 
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4. 
the axial line of the bulb and into the bulb a 
definite distance to dispose the wiper in posi 
tion to operate along the edge of the coating on . 
the bowl. 

It has been found that by providing a wiper 
comprised of a plurality of flexible radial arms, 
a rotation thereof provides an effective wiping 
means Since the flexible arms are forced out 
Wardly by reason of the centrifugal force and 
provide effective wiping members. 
The flexible wiper 65, as shown, is composed 

of a plurality of strips of any suitable polishing 
or cleaning material and it has been found that 
chamois Strips give good cleaning results. In 
practice four strips are used and disposed in 
slots '68 at the end of a holder 67. The Strips 
are locked in place by male and female tapered 
surfaces and held by a lock.nut 70. The flexi 
bility of the Wiper allows it to enter the con 
Stricted neck bulb and when within the bulb the 
centrifugal force resulting from a rotation of 
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the wiper causes the strips to move outwardly 
and into contact with the inner surface of the 
bulb. m 

The strips are so proportioned that when the 
Wiper reaches its operating position, which is 
approximately the largest diameter of the bulb, 
the ends of the strips sweep the edge of the coat 
ing and clean off any irregularities. Inasmuch 
as the Strips are of sufficient length to engage 
the largest diameter of the bulb, it will be "ob 
vious that as the wiper is removed from the bulb 
the Strips are also maintained in contact with 
the surface of the bulb and clean off surplus 
COating material. At position E' the same proc 
ess is repeated to give the bulbs a final wiping 
and cleaning before removal by an operator or 
Other means at position F. " ... - 
Each wiper is provided with a shaft 66 and, 

aS shown in Fig. 13, the Shaft is provided with 
keyways to accommodate keys T3, 14, 75 and 76. 
Keys 73 and 74 are fastened tightly in a bush 
ing 7 which is journaled at its ends in ball 
bearings 78 and 78’, supported on a bearing 
bracket 79, which supports the ball bearings, in 
Such a position as to align the shaft 66. With the 
axial line of the bulb. - 
Keys 75 and 76 are securely attached to a 

bushing 80 having ball bearings 8 and 82 at 
its opposite ends. A bearing bracket 83 is ar 
ranged to Support the ball bearings in align 
ment with the ball bearings on the brackets 79. 
Each shaft 66 is provided with a pulley 84 se 
cured by a set screw to the bushing TT. These 
pulleys are driven from a double pulley 85 by 
means of belts 86. The double pulley 85 is 
mounted on a shaft 8 journaled in bearings 88 
and 89 and a driving pulley 90 is secured to the 
shaft 87 and is in turn driven, by motion trans 
lated to a belt 92, from a main driving pulley 9. 
The pulley 9 may be driven by means of a 
belt 93 from any source of power as, for ex 

65 

5 

ample, an electric motor, not shown. 
For the purpose of moving the wipers into and 

Out of the bulbs, with the proper degreedf nove 
ment as well as the necessary speed and-time. 
relation, a power-driven cam 94 on a drive shaft 
95 is provided. This cam operates a rocker arm 
96 through the agency of a cam follower 97 (see 
Figs. 10 and 11). The rocker arm 96 is pivoted 
on a bearing 98 fastened to a base plate 98' 
rigidly secured to the frame of a machine. The 
rocker arm 96 is connected with one arm of bell 
crank member 99 by means of a universal joint 
99'. The bell crank member is pivoted at 00 

8,046,860 
on the base plate 98' and the other arm of the 
bell crank member 99 is pivotally connected to a 
link of which in turn is pivotally connected at 
O' to One end of a slidable rack 02. 
A rack 102 is provided with rows of teeth on 5 

its opposite edges engageable with gear segments 
03 and 04. The gear segments are provided 

With stub shafts 05 and 06 respectively jour 
nalled in bearings 10 supported in a housing 
08 secured to the frame of the machine. The lo 

segments may be secured to the stub shafts by 
Suitable means such as keys 09. The shafts 05 
and 06 are provided with driving arms O and 

provided with slots 2 and 3 respectively 
to receive rollers 4. The rollers are mounted 
on blocks 6 held in position on the shaft 66 by 
thrust ball bearings f6', the shafts being free 
to rotate in the blocks. 
As above described, the holder 2 supports the 

bulbs during their movement from one position 20 
to another. When a bulb is sprayed, however, 
it is lifted from the holder but during the clean 
ing or wiping operation the bulb remains sup 
ported on the holder. During the wiping opera 
tion it is essential to hold the bulb with its 
longitudinal axis in a definite position with re 
Spect to the axis of rotation of the cleaning 
member. Each holder 2 is, therefore, so con 
structed as to be adjustable so that bulbs of 
different sizes may be held in a given relative po- 30 
sition. It will be noted that the holder includes 
two V-shaped supports 09' and O'. These 
Supports are slidable along a guide l' and are 
provided with threaded portions f 12' and 13' 
respectively to receive a threaded member 14'. 35 
The member 4 is provided with right and 

left threads and is supported in a bearing block 
5" having a slot to receive a nut ft 6' so that 

the threaded member may be rotated without 
endwise movement. A rotation of the member 

4' causes the support member 09' and O' 
to move toward or away from each other mak 
ing an adjustable seat for the bulb. A bulb 
neck support member T' is provided and may 
be adjusted and held in a definite position by a 45 
Set screw 8. 
During the wiping operation a spring pressed 

finger 8 bears upon the upper surface of the 

5 

25 

40 

bulb neck to hold, the bulb firmly upon its seat. 
The presser finger 8 is disposed at one end of 
a rocker arm 9 pivoted at 120 to the bearing 
89. Springs 2 hold the free end of the rocker 
arm 19 in contact with a roller 22 which is car 
ried on the sliding rack O2. When the sliding 
rack is moved forward as when the wiper men 
bers are retracted or removed from the bulb, 
the roller 22 becomes positioned in notch 23 
thus allowing the free end of the rocker arm 

50 

55 

to move downwardly and the spring finger 8 
to lift, releasing the bulb. . A 60 
The operation of the wiping of a bulb is per 

formed when a bulb reaches position E at which 
time the rack O2, operated by link to , rocker 
arm 99, universal joint 99', rocker arm 96, and 
cam 94, moves the rack in a direction away 65 
from the bulb thus causing the levers O and 

to move the wiper members into the bulb. 
The wiper members then rotate by reason of 
motion imparted to the shafts 66, which shafts 
travel freely in the blocks 6. The wiper mem. 
bers being of flexible material readily enter the 

70 

bulb neck and as the shafts 66 rotate, the flexible 
arms of the wiper members are projected into 
contact with the sides of the bulb so that as the is 
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wiper members move into the bulb, the uncoated 
portion of the bulb is wiped. 
When the Wiper members are in their final pO 

sition within the bulb, they are disposed so that 
when rotated they wipe the edge or margin of the 
coating carrying away any particles of coating or 
irregularities along the edge. As the members 
are removed, the shafts continue to rotate and 
the remaining uncoated portion of the bulb is 
wiped clean. 

It will be understood that in operation two 
bulbs are always in position for a Wiping Opera 
tion. At position E they receive the first wiping 
or cleaning operation and at position E' a second 
or final cleaning operation, thus insuring the 
removal of all particles of coating or other for 
eign matter on the uncoated portion of the bulb. 
As mentioned above, the bulb is then moved 

to position, F, by the mechanism above de 
scribed, the spring finger 8 having been lifted 
to permit the movement of the bulb to position 
F for removal. 

It will be evident from the foregoing that the 
present machine provides for the inside coat 
ing of a definite portion of a hollow body and 
by reason of the cooperating mechanism it is 
possible to provide a bulb so coated with the mar 
ginal line of the coating sharply defined and 
without any light obscuring particles disposed 
on the uncoated Surface of the body. 
The cleaner or wiping elements provided in 

connection with the coating operation, make it 
possible to not only define the edge of the coat 
ing, but since it is desirable to provide the edge 
of the bowl coating in a definite position with 
respect to the light source, it is possible by 
means of the wiper elements, to take off enough 
coating to bring the edge of the coated surface. 
in a desired plane transverse to the longitudinal 
axis of the bulb. For example, it is often diff 
cult to control the spray coating with the Spray 
nozzle alone and some of the spray material 
may be deposited beyond the desired line of 
demarcation. The present wiping elements make 
it possible to remove any overlying coating and 
bring the border of the coated surface in a 
definite position. 
The present machine makes it possible to per 

form a delicate and difficult operation-in a prac 
tical and efficient manner at a relatively high 
speed. The arrangement of the cooperating ma 
chine elements employed is such that the Coat 
ing operation is automatic from the reception 
of a bulb into the machine to the removal of a 
bulb having the bowl surface coated and with 
the border of the coated surface sharply de 
fined. 
Although a preferred embodiment of the in 

vention is shown and described herein, it is to 
be understood that modifications may be made 
therein without departing from the Spirit and 
scope of the invention as set forth in the ap 
pended claims. 
What is claimed: 
1. A machine for coating a portion of the in 

terior Surface of a lamp bulb With a layer of 
light diffusing material having a sharply de 
fined border comprising means for depositing a 
coating of said material on a given area of the 
inner Surface of Said bulb and means for remov 
ing excess coating material along an edge of said 
coating to produce said defined border. 

2. A machine for coating a portion of the in 
terior surface of a lamp bulb with a light dif 
fusing coating having a sharply defined border 
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comprising means for depositing a coating of 
said material on a portion of the inner surface 
of said bulb and rotary means for removing the 
coating material along an edge of said coating 
to produce said defined border. 5 

3. A machine for coating a portion of the in 
terior surface of a lamp bulb with a light difs 
fusing coating having a defined border compris 
ing means for depositing a coating of said ma 
terial on a portion of the inner surface of Said 
bulb, a flexible coating removing member and 
means for moving said member in contact with 
the inner surface of said bulb adjacent to an 
edge of said coating to produce Said defined 
border. 

4. A machine for depositing a layer of light 
diffusing material having a sharply defined bor 
der on a given portion of the inner surface of a 
lamp bulb, comprising a spray gun, means for 
moving said spray gun into said bulb a definite 20 
distance, operating said gun to spray a por 
tion of said surface and means for removing 
particles of coating material along an edge of 
the coated portion of said surface to produce said 
defined border. 

5. A machine for depositing a layer of light 
diffusing material having a sharply defined bor 
der on a given portion of the inner surface of 
a lamp bulb, comprising a spray gun, means 
for moving said spray gun into said bulb a 30 
definite distance, operating Said gun to spray 
a portion of said surface, a wiping member, 
means for moving Said member into said bulb 
and means for operating said member to re 
move irregularities along an edge of said coat-35 
ing to produce said defined border. 

6. A machine for depositing a layer of light 
diffusing material having a sharply defined bor 
der on a given portion of the inner surface of a 
lamp bulb, comprising a spray gun, means for 
moving said spray gun into said bulb a defl 
nite distance, operating said gun to spray a por 
tion of said surface, a rotary wiper member, 
means for moving said member into said bulb 
and means for rotating said member to remove 45 
particles of coating material along the edge of 
said coated surface to produce said defined 
border. 

7. A machine for coating a portion of the in 
terior surface of a lamp bulb with a layer of 
light diffusing coating having a sharply defined 
border, a conveyor for holding a plurality of 

O 
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40 

bulbs, means for moving said conveyor, a spray 
gun disposed adjacent to the path of said con 
veyor, a cleaning element, means for moving 55 
said conveyor to position a bulb adjacent said 
spray gun, means for moving said gun into said 
bulb for the deposit of coating material on a 
portion of the interfor surface of said bulb and 
means for actuating said cleaning element to 
remove irregularities from the edge of said de 
posited coating. 

8. A machine for coating a portion of the in 
terior surface of a bulb with a layer of light 
diffusing material having a sharply defined bor 
der, comprising a conveyor movable intermit 
tently, a plurality of holders for bulbs on said 
conveyor, a spray gun, a wiper for removing 
coating material from said bulb, and means for 70 
operating said spray gun to coat a portion of the 
interior surface of a bulb, during One stationary 
period of said conveyor and means for Operating 
said wiper during another stationary period of 
said conveyor to remove coating material along 75 
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the edge of said portion to produce said defined 
border. 

9. A machine for coating a portion of the in 
terior surface of a bulb with a layer of a light. 
diffusing material having a sharply defined bor 
der, comprising a conveyor movable intermit 
tently, a plurality of holders for bulbs on said 
conveyor, a spray gun, a wiper for removing 
coating material from said bulb, and means 
for operating said spray gun to coat a portion . 
of the interior surface of a bulb during one sta 
tionary period of said conveyor and means for 
simultaneously removing a portion of the ma 
terial along the edge of the coating in another 
bulb to produce said defined border. 

10. A machine for coating a portion of the in 
terior surface of a bulb with a layer of a light 
diffusing material having a sharply defined bor 
der comprising a conveyor alternately movable 
and stationary, a plurality of bulb holders on 
said conveyor, a spray nozzle movable into a 
bulb during a stationary period of the conveyor 
for depositing a layer of coating material, a 
wiper member movable into a bulb during a sta 
tionary period of the conveyor to remove ma 
terial from the edge of said layer to produce 
said defined border and means for operating 
said spray nozzle and wiper during each sta 
tionary period. 

11. A machine for applying a light 
material to the interior wall of a lamp bulb com-. 
prising, a spray gun for depositing an aqueous 
solution of a light diffusing material, means for 
moving said gun into said bulb for the deposit 
of a layer of said material on the interior sur 
face thereof, means for heating to cause said 
material to adhere to said surface, an abrasive 
element for removing a portion of said coating, 
means for moving said element into said bulb 
and means for operating said element to remove 
a portion of said deposited material. 

12. A machine for applying a light-diffusing 
material to the interior wall of a lamp bulb 
comprising, a spray gun for depositing an 
aqueous solution of a light-diffusing material, 
means for moving said gun into said bulb for 
the deposit of a layer of said material on the 
interior surface thereof, means for heating to 
cause said material to adhere to said surface, an 
abrasive element for renoying a portion of said 
coating, means for moving said element into said 
bulb and means for operating said element to 
remove a portion of said deposited material. 

13. A machine for coating a portion of the in-, 
terior surface of a lamp bulb with a light-dif 
fusing material comprising means for rotating 
a bulb, a spray nozzle, means for moving said 
nozzle into said bulb a predetermined distance, 
means for operating said nozzle, means for mov 
ing said nozzle laterally into said bulb to deposit 

-nozzle into said bulb a predetermined distance, 
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a layer of coating material on the inner surface 
of the bowl portion of said bulb and means for 
removing the coating material along the edge 
of said layer. 

14. A machine for coating a portion of the in 5 
terior surface of a lamp bulb with a light-dif 
fusing material comprising means for rotating 
a bulb, a spray nozzle, means for moving said 
nozzle into said bulb a predetermined distance, 
means for Operating said nozzle, means for mov- 10 
ing said nozzle laterally in said bulb to deposit 
a layer of coating material on the inner surface 
of the bowl portion of said bulb and a rotary 
abrasive member for removing the coating ma- . 
terial along the edge of said layer. " s 

15. A machine for coating a portion of the in 
. terior surface of a lamp bulb with a light-dif 
fusing material comprising means for rotating 
a bulb, a spray nozzle, means for moving said . 

20 
means for Operating said nozzle, means for mov-, 
ing said nozzle laterally into said bulb to deposit 
a layer of coating material on the inner surface 
of the bowl portion of said bulb, a rotary clean 
ing element having flexible radial arms, means 25 
for rotating said element to cause said arms to 
project, means for moving said element through 
said bulb neck whereby said arms extend under 
centrifugal force and press against the interior 
wall of said bulb and means for controlling the 30 
movement of said element to cause said arms to 
remove irregularities from the edge of said 
layer. - 

16. A machine for coating a portion of the in 
terior surface of a hollow body and for cleaning 35 
an uncoated portion of said surface comprising, 
means for depositing a layer of coating material 
on a portion of said surface, a rotary member 
having radial arms of flexible material, means for 
Jrotating said member to project said arms, and 40 
means for moving said member into said body to 
cause said arms to wipe the uncoated interior 
surface of said body, said last mentioned means 
operating to rotate the rotary member to re 
move irregularities along the edge of said layer. 45 

17. A machine for coating a portion of the in 
terior surface of a hollow body and for cleaning 
an uncoated portion of said surface comprising, 
means for depositing a layer of coating material. 
on a portion of said surface, a rotary member 50 
having radial arms of flexible material, means 
for rotating said member to project said arms, 
means for moving said member into said body 
to cause said arms to wipe the uncoated interior 
surface of said body and means for limiting 55 
the inward movement of said member to cause 
said arms to remove particles of coating along 
the edge of the coated portion of the body. 
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