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6 Claims. (Cl. 118—48)_ 

My invention relates to a method and appara 
tus for coating the inner surface of hollow glass 
ware for illuminating and irradiating purposes. 
More particularly my invention relates to a 
method and apparatus for causing the generation 
of a fume or smoke of light-diffusing or irradia 
tion-modifying particles and for causing the de 
sired deposition of said particles over the inner 
surface of hollow glassware. My invention has 
most particularly to do with the deposition of a 
fume-produced diffusing coating upon the inner 
surfaces of the neck and bulbous portions of the 
envelopes of incandescent lamps. I 
According to the invention of Marvin Pipkin, 

as disclosed in the pending patent application 
Serial No. 878, ?led January 7, 1948 which is 
now Patent No. 2,545,896 of March 20, 1951 which 
is assigned to the assignee of the present inven 
tion, a fume or smoke of very ?ne particles is a 
preferred source of coating material for irradia 
tion-modifying purposes. The ?neness and char 
acter of the particles comprised of such a fume 
or smoke are such as to cause them to adhere to 
glassware in a very satisfactory manner when 
deposited directly out of the fume and are such 
that they can readily be deposited on glassware 
in a coating of apparent uniform density. For 
instance, the burning of a combustible silicon 
compound such as ethyl silicate in a lamp bulb 
in the presence of air and oxygen produces a 
fume of very ?ne silica particles which are de 
posited on the inner surface of the bulb to form 
a thin adherent coating of very high diffusion 
characteristics and inappreciable light-absorbing 
properties. The fume-produced coating can also 
be applied to the inner surface of inside frosted 
incandescent lamp bulbs to give maximum di?‘u~ 
man. 

One object of my invention is to provide a 
method and apparatus for producing a fume of 
very ?ne light-diffusing or irradiation-modifying 
particles within hollow glassware and causing 
said particles to be deposited on the inner sur 
face of said glassware. The fume is produced by 
the ?ame from a burner inserted into the glass 
ware and is the product resulting from the burn 
ing of a combustible silicon compound in the 
presence of oxygen supplied in a minor propor 
tion by the air within said glassware and in a 
major proportion by a discharge from the burn 
er. 

Another object of my invention is to provide 
a method and apparatus for producing a fume 
of very ?ne particles within hollow glassware of 
varying con?guration and for varying the quan 
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2 
tity of fume produced in various portions of the 
glassware in conformity to the con?guration 
thereof to effect the desired density of deposition 
of the fume particles in said portions. The con 
trol of the deposition of the fume particles is 
largely dependent on the circulation of the fume 
across the inner surface of the glassware and the 
period of dwell of the fume-producing burner in 
the various portions of said glassware. 
Another object of my invention is to provide a 

method and apparatus for directing a fume of 
very ?ne particles against the surface of glass 
ware in a manner causing'said fume to effectively 
impinge upon or wipe said surface. Such a man 
ner of operation permits very satisfactory con 
trols to be established over the density of the 
deposition of the fume particles and gives maxi 
mum economy, high e?lciency and high speed 
of manufacture. The fume is produced within 
the ?ame from a burner introduced into the 
hollow interior of the glassware, which ?ame re 
sults from the burning of a combustible fume 
producing gas discharged by said burner and 
which extends in a lateral direction from said 
burner because of the pull or suction of a stream 
of a second gas discharged with some force con 
tiguously thereto. Almost all of the fume ap 
pears in the stream of gas and is discharged in 
the direction of and with the force of said stream 
so that a selective distribution of fume about the 
burner results. A relative movement between the 
burner and the glassware permits the desired 
distribution of fume particles over the surface 
of said glassware. The directional properties of 
the burner are desirable to provide a ready con 
trol over the distribution of the fume particles 
over the glassware and permit uniform, very light 
and graduated depositions thereof over various 
portions of said glassware. 

Still another object of my invention is to pro 
vide a, burner for the propagation of a fume 
producing ?ame, which burner generates within 
itself the gas burned in the flame from a liquid 
supply and which affects said generation by ab 
sorbing heat from the flame and transferring it 
to said liquid. The self-generating burner is also 
of such proportions as to be capable of proper 
operation within the relatively con?ning open 
neck and the adjacent comparatively large bul— 
bous portion of a glass lamp bulb or other glass 
ware and accordingly must not cause such non 
uniform heating of the bulb or glassware that 
cracking occurs, and must cause the desired dep 
osition of fume particles over relatively great 
variations in area. The burner must also assist 
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in controlling the burning so that a fume of par 
ticles of the desired size and character is pro 
duced and a sufficiently large quantity of fume 

‘ is produced to allow the rapid and economical 
coating of glassware without creating explosive 
conditions in said glassware. 

Still another object of my invention is to pro 
vide a burner for the propagation of a fume 
producing ?ame, which burner is so constructed 
that a minimum of fume particles deposit there 
on, and which is readily cleaned of deposit. Still 
further objects and advantages of my invention 
will appear from the following description of 
species thereof and from the drawing. 
In the drawing, Fig. l is a side elevation of a 

burner and associated apparatus for the propa 
gation of a fume of ?ne light-diffusing particles 
and for causing said fume particles to deposit in 
a selected manner over the inner surface of a 
lamp bulb, the apparatus being shown midway 
through a cycle of operation and partially broken 
away in the planes of a quarter section; Figs. 2 
and 3 are sectional plan and side views, on an en 
larged scale, of the burner disclosed in Fig. 1; 
Fig. 4 is a side elevation, from which a quarter 
section is taken, of a common form of lamp bulb, 
a burner and directly associated apparatus for 
causing fume particles to deposit on the inner 
surface of said bulb; Fig. 5 is a sectional plan 
view of the burner disclosed in Fig. 4 as taken 
from the plane indicated by the line 5—5 in Fig. 
4 and in the direction indicated; and Fig. 6 is a 
sectional view, on an enlarged scale, of a modi 
?ed burner. 
The speci?c form of my invention appearing 

in Figs. 1, 2 and 3 starts its cycle of operation 
with the burner I and the bulb holder 2 in a low 
ered position with their upper ends only slightly 
above the top surface of the support bracket 3, 
at which position sufficient clearance is provided 
below the conveyor 4 to allow lateral movement 
of said conveyor 4 to advance the lamp bulb 5 
to the position shown. The conveyor 4 can take 
the form of a turret or any other well-known 
form of carrier; however, it is preferred that it 
be driven from the drive shaft 6, which also pro 
vides the means of timing and effecting all oper 
ations of the coating apparatus, in order to func 
tion in proper synchronism therewith. If less 
automatic operation is adequate or desired, the 
conveyor or holder 4 may remain in the position 
shown at all times and the lamp bulbs 5 may be 
inserted and removed therefrom manually at the 
proper intervals. 

All operations of the coating process occur at 
the work station shown and are initiated, after 
the lamp bulb 5 is located at said station, by the 
upward movement of the holder 2 and the burner 
I. These movements are brought about by the 
rotation of the drive shaft 6 and the cams 9 and 
III, the former of which raises the holder 2 until 
it engages the inner surface of the bulb neck ‘I 
and, through said engagement, lifts the bulb 5 
from the rests 8 of the conveyor 4, and the lat 
ter of which raises the burner I into the bulb 5 
through its neck ‘I. At the presently described 
moment the high side of the cam 9 is brought 
into position below the roll-er II on the lever I2 
thereby causing said lever I2, which is connect 
ed to the lower end of the holder 2 by means of 
link l3 and collar I4, to turn about the stationary 
shaft I5 to thereby raise said holder 2. The col 
lar I4 is a split member in which the holder 2 
can turn freely and can only in?uence the verti 
cal position of the holder since ‘the only positive 
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look therebetween is the engagement of the in 
ternal ridge I8 on collar It with the annular 
groove I6a in the holder 2. The rotation of a 
rise portion of the cam I3 below the roller 21‘! on 
the lever I3 moves said lever I8 about the sta» 

‘ tionary shaft I5 so that the link I9 and collar 20, 
which connect it to the metal burner support 
tube 2|, are moved upward and effect a corre 
sponding movement in the suppcrt tube 2I and 
burner I. ' 
At the time the burner I and shield 22 are in 

troduced into the neck ‘I of the bulb 5, the upper 
end portion of the burner is located just above 
the top of the tubular metal shield 22 which is in 
effect the upper end of the holder 2, and a ?ame 
burns ' about a discharge opening completely 
around said end portion. The ?ame results from 
the combustion of gaseous ethyl silicate dis 
charged laterally from between the metal shield 
or cap 23 (Figs. 1, 2 and 3) and the ?anged metal 
head 24 of the burner l and is drawn into a con 
tiguous stream of gas discharged laterally or ra 
dially from the openings 25 in the base of the 
peripheral groove 26 about the burner head 24. ‘ 
The base of said groove 26 is formed by a depend 
ing annular ?ange or ring portion 26a. of the head 
24. Only a minor portion of the ?ame remains 
out of the stream of gas as the pressure of dis 
charge of the gaseous ethyl silicate is relatively 
low since it is free to pass through the large open 
ings 21 in the tubular stem portion 210. of the 
shield 23 as soon as it is generated from the liq 
uid form L present in the stem 23 of the burner I. 

Control over the amount of the combustible 
ethyl silicate gas discharged by the burner I 
is afforded through the control of the liquid 
ethyl silicate introduced into the burner I, which 
liquid is drained by the force of gravity from 
a constant level reservoir 29 through the valve 
:30 and the ?exible hose 3| to the lower end 
of the support tube 32 on which the stem 23 
of the burner I is mounted. The control valve 
38 is adjusted to allow the required quantity 
of liquid ethyl silicate to ?ow into the stem 
28 of the burner I to produce the desired ?ame 
thereabout and has no reference to the ability 
of the burner I to generate gas therefrom. The 
liquid level in stem 28 should not be permitted 
to fall too low since that would cause the va 
pors to burn inside the cap portion 21a and 
thereby fill up the holes 21. For all normal re 
quirements of the burner I, su?icient heat is 

- contained therein to vaporize the liquid ethyl 
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silicate as fast as it is introduced into said burner 
I, although the level of the liquid ethyl silicate 
in the burner I rises as greater amounts there 
of are fed thereto. To retain the proper de 
gree of heat in the burner, the stem 28 may be 
made of metal having relatively poor heat con 
ductivity; a suitable material is a stainless steel 
containing about 18 per cent chromium, 8 per 
cent nickel and the remainder iron. The sleeve 
35 and cap 23 may be made of the same mate 
rial, or the said cap may be made of brass. An 
inverted bottle 33 with its open neck in the 
reservoir 29 provides the automatic means of 
replenishing the liquid drained therefrom. 
The stream of gas discharged iron‘ the open 

ings 25 in the burner I is at such a pressure 
that the major part of the gaseous ethyl sil 
icate is drawn into it and produces a ?ame tak 
ing the same direction as the stream. It is pre 
ferred that the gas in said stream be oxygen 
so as to facilitate the formation of fume par 
ticles of the desired character from the ?ame 
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and accordingly a source thereof (not shown) 
is connected to the rubber hose 34 leading‘ to 
the outer support tube 2| which is connected 
by means of the sleeve 35 of the‘ burner I to 
‘the openings 25 therein. An adjustable con 
stant-pressure source of oxygen is preferred. 
Some variation occurs in the spread of the 

?ames ‘about the burner I as the combustible 
fume-producing ethyl silicate gas is discharged 
somewhat more generously opposite the three 
openings 21 in the burner l and'the stream of 
combustion-supporting oxygen gas is discharged 
from three groups of openings 25 midway be 
tween openings 21 (Fig. 2). These variations 
in the ?ame, and any other that may occur 
because of slight deposits of fume particles 
thereon, do not result in uneven distribution of 
fume particles over the bulb 5 because the bulb 
is constantly being rotated by the holder 2.v 
The rotation of the bulb 5 is also desirable to 
cause the full periphery thereof to be uniformly 
heated by the ?ame so as to avoid cracking said 
bulb, and is effected through its engagement 
with the refractory collar 36 on the holder 2. 
The said collar 36 ?ts snugly in the neck 1 of 
the bulb 5 and may be made of a mixture of 
asbestos and Portland cement. The relatively 
light engagement of the shield 22 with the bulb 
neck 1 assists in keeping the bulb 5 in align 
ment with the holder 2 during the rotative 
movement which is imparted to said holder 2 
from the pulley 31 by means of the key 38 
therebetween. The pulley 31 is driven from a 
source (not shown) of constant rotation by 
means of the belt 39 and is retained in the posi 
tion shown, so as not to be affected by the ver 
tical motions of the holder 2, by the key 40 
which is fastened to the support bracket 3 and 
vwhich enters a peripheral groove in said pulley 
31. The key 38 slides in a longitudinal keyway 
in the holder 2 during the vertical movement 
thereof. 
The deposit of fume particles on the bulb 5 

is restricted, at a given instant, largely to the 
area of the bulb 5 contacted by and adjacent 
to the stream of gas emitted by the burner I, 
as nearly all of the fume is pr'o'duced in the 
stream of gas and to a great extent deposits 
on said bulb 5 during its wiping engagement 
therewith. The stream of gas ‘emitted by the 
burner I becomes in effect a stream of fume 
which, after engagement with the walls of the 
bulb 5, rolls both up and down along said walls 
bringing all of the fume particles therein into 
engagement with the said walls. The unde 
posited fume of the gas stream combines with 
the very small amount of fume given off by the 
portion of the ?ame outside said stream and 
circulates throughout the bulb 5 until it is fin 
ally exhausted to the atmosphere, together with 
other products of combustion, through the open 
upper end of the holder 2 and the lateral open 
ings 4| therein. The portion of the ?ame out 
side of the gas stream burns slowly in a ?icker 
ing manner and has the dual function of con 
tributing heat to the burner I and of piloting 
the ?ame within the gas stream. 
The rate of production of fume by the burner 

I is so high that the upward movement thereof 
need not be interrupted after it ?rst enters the 
open neck ‘I of the bulb 5 and is caused to con 
tinue, although at somewhat less speed. When 
the burner I is raised to the position where the 
stream of fume therefrom passes beyond the nar 
row neck 1 of the bulb 5 and into the wider ?aring 
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portion of said bulb 5. its rate of movement is 
reduced proportionately to the greater area, over 
which the fume particles are deposited so that a - 
substantially uniform coating of fume particles 
deposits on‘the various parts of the bulb. 
These various rates of upward movement are 

effected by differences in the changes in shape 
of the various portions of the cam II! which are 
engaged by the roller l1, and are followed by a 
‘short inactive period in the movement of the 
burner I when the stream of fume therefrom 
reaches the upper limit over which the fume 
particles are to be deposited on the bulb 5 in the 
present instance. The bulb 5 is to have a sub 
stantially uniform coating of fume particles over 
the neck and side walls thereof, with a very 
light coating on the top end or face thereof. 
Therefore, the burner I is again caused to move 
down after a time interval at the upper limit 
of its motion during which a coating is built 
of equal density to that deposited over the other 
portions of the bulb 5 during the upward move 
ment of the burner I and the subsequent return 
downward movement thereof. The shape of cam 
I0 is such that the downward movement of the 
burner I is more rapid than the upward move 
ment because the bulb 5 was heated during the 
upward movement of the burner I and now can 
not be subjected to the same degree of heat with 
out softening or melting. 
When the burner I has been lowered to a posi 

tion where ‘the gas stream just passes the top of 
the shield 22, a corresponding downward move 
ment occurs in both burner I and holder 2 which 

- ?rst lowers the bulb 5 onto the rests 3 of the 
conveyor 4 and then carries the burner and 
holder completely out of the neck 1 of the bulb 5. 
The conveyor 4 then indexes so as to carry the 
coated bulb 5 out of the work station and bring 
another uncoated bulb in its place. 
The upper end of the bulb 5, which receives a 

coating of very light density, is in the present 
instance coated by particles from the extraneous 
fume within the bulb 5 and gradually increases in 
density around the edge to the full density of the 
side coating on said bulb 5 due to the additional 
deposit of fume particles from the fume stream 
at this point. The shield 23 over the top of the 
burner I is to a certain extent responsible for the 
extremely light density of the coating on the end 
of the bulb 5 in that it prevents the combustible 
fume-producing gas from burning over the upper 
end thereof; however, almost any degree of 
density can be obtained by varying exposure of 
the fume thereto. In the present instance the 
reduction in exposure to the fume is effected by 
giving the burner I directional properties which 
permit more ready control of the distribution of 
the fume, by shielding (shields 22 and 23) the 
fume from portions of the bulb 5, and by varying 
the length of time to which various portions of 
the bulb 5 are exposed to the fume. To produce » 
a deposit of uniform density over glassware of 
varying con?guration it is preferable that the 
burner produce fume at a uniform rate and the 
rate of movement of the burner be inversely pro 

v portional to the area covered by the stream of 

75 

fume therefrom. In every instance, however. it 
is preferred that that portion of the glassware 
to be coated be lifted from engagement with any ' 
supporting means or held in some manner where 
by said means cannot have a cooling effect there 
on and accordingly disturb the disposition of 
fume or heating of said glassware. ‘ 

If other glassware of different shape and pro 
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portions, such as the common form oi’ lamp bulb 
5' shown in Fig. 4, is to be coated uniformly over 
the entire interior surface thereof, a modi?ed 
burner i’ is preferably used. The fume par 
ticles are to be deposited over the end and the 
sides of the bulb 5' so that the ability of burner 
l' to direct a stream of fume both laterally and 
longitudinally thereof is preferable. 
The combustible fume-producing material is 

introduced into the burner I’ in liquid form L 
through the bottom of the support tube 3.2’ and 
is vaporized into a gas by the heat within the 
stem 28' to ?nally be discharged out the open 
ings 21’ of the shield or cap 23'. The (oxygen) 
gas stream establishes the direction of spread of 
the fume-producing ?ame and, accordingly, the 
stream of gas enters the sleeve 35' of the burner 
I’ from the support tube 2|’ and is discharged 
from the burner I’ through the openings 25’ 
(Figs. 4 and 5) located in the base of the pe 
ripheral groove 26' in the stem head 24'. The 
assembly of parts making up the burner i’ is 
completed by a de?ector 43 consisting of a de?ec 
tor 43 consisting of a sheet metal ring having an 
oblique upper end 43'. The said de?ector 43 is 
the means of redirecting the gas stream from the 
openings 25' so that it passes directly from the 
openings 25’ in a lateral direction at one (low) 
side of the de?ector (which is below the open 
ings) and is redirected and takes a more up 
ward direction further around said burner I’ 
until a vertically upward direction is taken at 
the opposite (high) side of the de?ector which 
is above the openings 25'. 
The above-described modi?ed burner I’ is 

preferably used in combination with apparatus 
like that shown in Fig. l and effects the coating 
of the lamp bulb 5' while said bulb is supported 
and rotated by a holder 2' corresponding to the 
holder 2 of the Fig. l apparatus. At the start 
of the cycle of operation the burner I’ is located 
just above the top edge of the shield 22' and 
is moved upward toward the top end of the 
bulb 5' at a variable rate of speed to a great 
extent dependent on the area swept by the 
stream of fume emitted thereby. In the present 
instance, there is more extraneous fume in the 
bulb 5' than in the Fig. 1 apparatus since the 
?ame and, consequently, the fume directed up 
ward in the gas stream from the burner i’, is 
initially a relatively long distance from the top 
of said bulb 5' and since a larger proportion 
of ?ame burns freely over the top of said burner 
l’ and outside of the gas stream. This extra 
neous fume is responsible for a larger amount 
of the fume particles deposited on the bulb 5' 
than in the prior instance; however, the de 
sired uniformity of coating is obtained if the 
burner I’ is moved upward and then downward 
in said bulb 5’ during the cycle of operation in 
much the same manner as in the prior instance. 
A short dwell occurs in the movement of the 
burner l’ at the upper limit thereof; otherwise, 
it is uninterrupted. The burner I’ is also char 
acterized by relatively thin walls of the stem 28’ 
and the sleeve 35' in order to reduce the heat 
loss therefrom to a minimum. 
The modi?ed coating burner 45 shown in Fig. 6 

is adapted to project an upwardly and outwardly 
directed stream of fume from the end thereof, 
a stream which is particularly desirable in coat 
ing long tubular glassware but which is like 
wise useful in coating a lamp bulb like that 
shown in Fig. 4. The combustible fume-pro 
ducing liquid L is vaporized into a gas in the 
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8 
head 48 of the burner 45 and flows through a 
plurality oi’ lateral openings 48 to an inverted 
irusto-conical or outwardly ?aring annular 
distribution chamber 49 vented at the edge of 
the burner head 45. The (oxygen) gas stream 
developing the directional properties of the 
burner 45 is discharged from the opening be 
tween the upper edge of the burner head 46 
and the surrounding outer shell 50 of said burner 
45 and passes upward and outward between the 
upper edge 5| of the shell 50 and the shield or 
de?ector 52 mounted thereabove. The ?ame is 
?ared outwardly and has a swirling‘ motion 
caused by the circulation of the stream of gas 
about the screw-shaped (helical) partition 53 
between the burner head 46 and the shell 50. 
Both ?ame conditions assist in causing the fume 
produced thereby to wipe or scrub the surface 
of the glassware. The sources of the combustible 
liquid and the gas are connected to the support 
tubes 54 and 55, respectively, of the burner 
45, the liquid ?owing upward through the open 
interior of the tube 54 and the burner head 46, 
and the gas ?owing through the space between 
tubes 54 and 55, and the grooves 56 in said 
head 45. 
In normal operation some particles of fume 

deposit on the burner 45 and must be brushed 
therefrom on occasion, while at other times a 
more thorough cleaning of‘ said burner 45 is 
required. The normal passage of the gas stream 
up between the tubes 54 and 55. through the 
grooves 56 and between the burner head 45 and 
the shell 50 keeps these portions of the burner 
45 clean. Those portions of the burner 45 
holding both the liquid and gaseous combustible 
material are, on ‘the other hand, subject to 
blocking by particles deposited from the fume 
and are constructed so as to be readily removable 
for cleaning. The shield 52 and the cap 51 can 
be lifted from the burner 45, thereby giving 
access to the full length of the interior of the 
burner head 46 and the support tube 54, the 
openings 48 and the distribution chamber 49. 
Replacing the shield 52 and the cap 51 merely 
consists in first lowering the cap 51 over the 
tubular projection 58 within the well 62 in the 
top of the burner head 46 to the extent allowed 
by the shoulder 59 and then inserting the post 
60 extending from the shield 52 into the opening 
provided by the tubular projection 6| on the 
cap 51 to the extent allowed by the projec 
tion 58. ' 

What I claim as new and desire to secure by 
Letters Patent of the United States is: 

1. Apparatus for coating the inner surface of 
a lamp bulb with particles of a fume comprising 
a vertically reciprocable burner having means 
for discharging a combustible fume-producing 
gas and having contiguous means for directing 
a stream of combustion-supporting gas closely 
adjacent the ?ame of the burning fume-produc 
ing gas whereby to draw a major portion of the 
said ?ame into said stream of combustion-sup 
porting gas, a conveyor having support rest 
means to support the lamp bulb in upright rested 
position thereon with its open neck and down, 
said conveyor being movable to advance said sup 
port rest means to a position directly over said 
burner to vertically align the bulb therewith, a 
bulb holder mounted in substantially vertical 
alignment with said burner, support means 
mounting said bulb holder for rotation about its 
vertical axis and for vertical reciprocation in 
dependently of said burner, means for rotating 
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said holder, actuating means operatively con 
nected to said burner and holder to first raise 
them concomitantly in their normal elevational 
position relative to each other to elevate said 
holder into engagement with the neck of the 
bulb and lift it to a predetermined position off 
said support rest means and to then elevate said 
burner relative to said holder a further amount 
to introduce the burner into the bulb on said 
holder and cause the fume therefrom to deposit 
a coating of fume particles onto the interior sur 
face of said bulb, said actuating means being 
further operative to thereafter lower the burner 
relative to said holder to its normal elevational 
position relative thereto and then concomitantly 
lower both said burner and holder to their initial 
lowered position to lower the bulb onto said sup 
port rest means and disengage the holder from 
the bulb and withdraw said burner completely 
from the interior of said'qbulb, and operating 
means connected to said actuating means and 
said conveyor to operate them in proper time 
relation with each other. ~ 

2. Apparatus for coating the inner surface of 
hollow glass articles of the open neck end type 
with light-diffusing particles ofa fume, compris 
ing a vertically extending holder engageable at 
its upper end with the interior surface of the 
article neck to support the article upright with 
its neck end down, a burner comprising a cylin 
drical stem portion extending vertically through 
said holder and provided, with a burner head at 
its upper end, said burner stem having separate 
passageways therethrough respectively con 
nected at their lower ends to a source of a vapor 
izable liquid fume-producing fuel and a source 
of combustion-supporting gas, and said burner 
head having a heat-retaining capacity propor 
tioned to vaporize the liquid fuel at a point in 
teriorly of the burner head during the normal 
operation of the burner and having a discharge 
outlet for discharging the vaporized fuel at rela 
tively low velocity from the burner head and 
openings for discharging a stream of said com 
bustion-supporting gas contiguous to the dis 
charged fuel vapor whereby to mix therewith to 
effect the combustion thereof into a short ?ame 
extending laterally out from the burner head and 
draw a major portion of the burning fuel vapor 
into said stream of combustion-supporting gas 
to cause the resulting stream of fume to impinge 
on the inner surface of the article, and actuating 
means connected to the lower end of said burner 
stem for vertically moving the burner head 
through the interior of the article to distribute 
the fume particles over the desired portion of 
the inner surface of the article. 

3. Apparatus for coating the inner surface of 
hollow glass articles of the open neck end type 
with light-diffusing particles of a fume compris 
ing a vertically extending holder engageable at 
its upper end with the interior surface of the 
article neck to support the article upright with 
its neck end down, support means mounting said 
holder for rotational movement about its verti 
cal axis, a burner comprising a cylindrical stem 
portion extending vertically through said holder 
and provided with a burner head at its upper 
end. said burner stem having separate passage 
ways therethrough respectively connected at 
their lower ends to a source of a vaporizable 
liquid fume-producing fuel and a source of com 
bustion-supporting gas, and said burner head 
having a heat-retaining capacity proportioned 
to vaporize the liquid fuel at a point interioi'ly of 

15 

20 

25 

30 

35 

40 

55 

M 

65 

70 

76 

10 
the burner head during the normal operation of 
the burner and having discharge openings for 
discharging the vaporized fuel at relatively low 
velocity from the burner head about substan 
tially the full periphery thereof and other open 
ings for discharging a stream of said combustion 
supporting gas about substantially the full pe 
riphery of the burner head and contiguous to 
the discharged fuel vapor whereby to mix there 
with to effect the combustion thereof into a short 
?ame extending laterally out from the burner 
head and draw a major portion of the burning. 
'.fuel vapor into said stream of combustion-sup 
porting gas to cause the resulting stream of fume 
to impinge on the inner surface of the article, 
_means connected to said holder for rotating it 
about its axis, and actuating means connected 
to the lower end of said burner stem for verti 
cally moving the burner head through the in 
terior of the article to distribute the fume par-, 
ticles over the desired portion of the inner sur- , 
face of the article. 

4. Apparatus for coating the inner surface of 
hollow glass articles of the open neck end type 
with light-diffusing particles of a fume compris 
ing a vertically extending holder engageable at 
its upper end with the interior surface of the 
article neck to support the article upright with 
its neck end down, support means mounting said 
holder for rotational movement about its ver 
tical axis, a burner comprising a cylindrical stem 
portion extending vertically through ‘said holder 
and provided with a burner head at its upper 
end, said burner stem having separate passage 
ways therethrough respectively connected at 
their lower ends to a source of a vaporizable 
liquid fume-producing fuel and a source of com 
bustion-supporting gas, and said burner head 
having a heat-retaining capacity proportioned 
to vaporize the liquid fuel at a point interiorly of 
the burner head during the normal operation of 
the burner and having an outlet for discharging 
the vaporized fuel at relatively low velocity later 
ally from the burner head and having a shield 
thereover for preventing the fuel vapor from 
burning over the upper end of the burner and 
for restricting the endwise distribution of fume 
therefrom, said burner head further having 
means defining a chamber having an outlet con 
tiguous to the fuel outlet for discharging a 
stream of the combustion-supporting gas later 
ally from the burner head and contiguous to the 
discharged fuel vapor whereby to mix therewith 
to effect the combustion thereof into a short 
?ame extending laterally out from the burner 
head and draw a major portion of the burner 
fuel vapor into said stream of combustion-sup 
porting gas to cause the resulting stream of fume 
to impinge on the inner surface of the article, 
means connected to said holder for rotating it 
about its axis, and actuating means connected 
to the lower end of said burner stem for verti 
cally moving the burner head through the in 
terior of the article to distribute the fume par 
ticles over the desired portion of the inner sur 
face of the article. > 

5. Apparatus for coating the inner surface of 
hollow glass articles of the open neck end type 
with light-diffusing particles of a fume compris 
ing a vertically extending tubular holder en 
gageable at its upper end with the interior sur 
face of the article neck to support the article 
upright with its neck end down, support means 
mounting said holder for rotational movement 
about its vertical axis, a burner comprising a 
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cylindrical stem portion extending vertically 
through said holder and provided with a burner 
head at its upper end, said holder having an in- , 
ternal bearing supporting the burner for vertical 
reciprocation and providing for rotational move 

\ ment of the holder about its axis relative to said 
burner, said burner head having openings for 

‘ discharging a combustible fume-producing gas 
therefrom and having other openings for dis 
charging a stream of combustion-supporting gas 
contiguous to the ‘discharged fume-producing 
gas whereby a major portion of the ?ame of 
the burning fume-producing gas is drawn into 
said stream and ‘the resulting fume caused to 
impinge on the inner surface of the article. a 
source of a vaporizable liquid fume-producing 
fuel and a source of combustion-supporting gas 
connected to the lower end of said burner stem in 
communication with separate passageways ex 
tending therethrough and respectively connected 
at their upper ends to the said openings in the 
burner head, means connected to said holder 

‘ for rotating it about its axis, and actuating 
means connected tto the lower end of said burner 
stem for vertically moving the burner head 
through the interior of the article to distribute 
the fume particles over the desired portion oft-he 
inner surface of the article. 

6. Apparatus for ‘coating the inner surface of 
hollow glass articles of the open neck end type 
with light-diffusing particles of a fume com 
prising a vertically extending tubular holder en 
gageable at its upper end with the interior sur 
face of the article neck to support the article 
upright with its neck end down, support means 
mounting said holder for rotational movement 
about its vertical axis, a burner comprising a 
cylindrical stem portion extending vertically 
through said holder and provided with a burner. 
head at its upper end,~said holder having an in 
ternal bearing supporting the burner for verti 
cal reciprocation and providing for rotational 
movement of the ‘holder about its axis relative 
to said burner, said burner head having openings 
for discharging a combustible fume-producing 
gas therefrom and having other openings for 

12 
‘discharging a stream of combustion-supportingv 
gas contiguous to the discharged fume-produc 
ing gas whereby a major portion of the ?ame of 
the burning fume-producing gas is drawn into, 
said stream and the resulting fume caused to 
impinge‘ on the inner surface of the article, a 
source of a vaporizable liquid fume-producing 
fuel and a source 01’ combustion-supporting.gas 
connected to the lower end' of said burner stem 
in communication with separate passagewayr 
extending therethrough and respectively con 
nected at their upper ends to the said openings 
in the burner head, means connected to said 
holder for rotating it about its axis, and actuat 
ing means connected to the lower end of said 
burner stem for moving the burner head up 

20 

30 

wardly through the interior of the article and 
then retracting it downwardly out of the article 
to effect the desired distribution of the fume 
particles over the inner surface thereof, said 
actuating means being arranged to retract said 
burner downwardly at a substantially greater 
rate of movement than it advances the burner 
upwardly into the article whereby to avoid over 
heating of the latter. 

ROBERT A. KUEBLER. 
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