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IV[ETHOD AND APPARATUS FOR APPLYIN G
| %I %i’IE'lgIGS TO . SELECTED AREAS OF AR

Julms J ‘Torok, Toledo, Ohm,- ass:gnor to Owens-lllmom B

Glass ’Company, a corporatlon of Ohlo
Flled Aug 13 1956 Ser. No. 603 740
| 16 Clalms (Cl 11’7--212)

My 1nventron relates to a method and apparatus for
'applymg coatrng materials to rest icted surface pornons
of various types of articles. As-an:example the applica-
tion of electrlcally conducting coatings to. restricted sur-

2 953, 483
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B the portron of the insulator which  is to be coated and

4 there is provided means for conducnng the anhydrous

- stannic chloride and water vapor through separate chan-

nels to the hood or mask, where they are mixed and
: brought into .contact with the hot glass, thereby deposit-

~_ ing an electrically conductive film on the exposed surface

15

of glass. The exhaust gases are withdrawn by suction
applred at the boundary line between the coated and un-

 coated surfaces of the glass. The wall suiface of the usual
.prn hole extending npwardly within the insulator is treated

in a similar manner by introducing the stannic chloride

" and the water vapor through concentric tubes extending

into the pin hole and exhausting the gases by suctron
through an exterior concentric tube.

‘This apphcatron discloses subject matter also disclosed

‘and claimed in the copending application of John Kozak,

- for Apparatus for Applying Coatings to Insulators, Serial

faces areas of parts or articles or the apphcatton of other

types of coating to- restricted surface areas.

""Fhe inven-

20

tion is of use, for: example in provrdrng a.thin coating
- practrcrng the present rnventron the sectron berng taken at

the line 1—1 on Fig. 2:

over-restricted surface areas of :glass or ceramic ‘articles

such coatrng being of the type Wthh 1s apphcable 1111

fume or. film -forming.
The method here involved is partlcularly adaptable for

25

the application of coatings to restricted areas of articles
such as limited top or bottom surface portions of an

article; the application of bands of material thereon: or
~the overall coating of an-article.  Various types of mate-
rials may be utfilized such as the fumes’ from organic

materials, for example, fumes from mietallic salts or com-

30 .

pounds of either the non-ferrous or ferrous groups of :

oxides; sulphates, chlondes etc., or the fumingupon sur-
face areas of organic or-inorganic materials such as-sili-
‘cone or polyethylene compositions ‘in their various forms.

“No. 530,299, ﬁled August 24, 1955 now U.S. Patent No

2,867,551.
Referrrng to the accompanyrng dramngs o
- Fig. 1 is a sectional elevational view of apparatus for'

Fig. 2 is a part: seetronal plan wew at the line 2—2 on
Flg 1; and o -

Fig. 3'is a dragrarnrnatlc view of the apparatus |
-Fig. 4 is'a partial sectional elevational view showmg the-_

-apphcatron of astripe of coating; and

Fig. 5 is also a. partial sectional elevational vrew show-'

ing the overall coating of an article.

Referrmg partrcnlarly to Figs. 1 and 2 2, a framework
for supporting the insulator during the coating opera-

. tion comprises a table or platform 10 on'which a carriage

- 11 is ‘mounted for rotatron about a vertical axis.

35

Various materials- may be depos1ted upon such surface

areas through being a1r borne in accordance W1th th1s

'present invention. T
As here illustrated and descrlbed the lnventlon pro-

- vides-a method and apparatus for applying to power in-

The
insulator 12 is placed on-a holder 13 on the carriage and

centered thereby. The carrlage includes a ring 14 formed -

- with vanes 15 which travel in an annular channel 16.

'sulators for example, a conductive or other coating: cover-

- ing portrons of the exterior.surface of -the ‘insulator head
and also coating the wall surface of the usual pin hole.

_Air under pressure is supplied through a pipe 17 com-
@ municating with the channel 16 for driving the carriage.
above the platform 10 and is formed with a central open-

~1ng 19 through which the insulator extends.

A horizontal plate 18 is mounted over and spaced

The plate

- 18 is carried- on posts 20 adjustable up and down and

Such a“coating may, for example, serve as ‘a-means to

prevent the formation of radio interference at these points.

through the use of tin, with or without antn:non:sir added

or the combination therewrth or the separate apphca—
tion of iron or indium, etc., and also- through the use

of other organic or inorganic Inaterrals

45
The conductive coatings, for-example, may be provided =

held in ad]usted posrtron by mnuts 21 threaded on the' .

posts.
A mask 25 is placed on the platform i8 and encloses

- the upper portion of the insulator which is to receive the
- electrically conductive coating 26. “The mask comprises-

- 50
In the present instance the descriptive matter herein

will describe the application of the fumes of stannic chlo-

ride to restricted portions of glass insulator.
Stannic - chloride (SnCly-fuming-anhydrous - liquid)

fumes, when combined. with water vapor and simul-
taneonsly directed against a hot glass surface at a tem-
perature between the annealing and softening tempera-

tures of the glass, coat the glass with an iridescent, elec-
trically conductive film. The present invention provides
a method and means for applying such conductive films to

65
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hot glass insulators and limiting the area covered to very

precise boundaries or cut off points. The high require-
ments of flashover and radio rnterference levels establish

these boundaries very precrsely ‘Conductivity deviations

from. these boundaries will adversely affect either the
flashover values or the radio 1nterference levels. A pri-
mary object of the present invention is to provrde
method and means for meetlng these exacting reanre-
-ments. -

In practicing the present 1nventlon there i 1S prowded an
apparatus including means for mounting insulators for

tTotation about a verncal axis. A mask or hood encloses :

- trudes.

an outer cylindrical wall 27 and top cover plate 28. An
inner wall 29 divides the mask into an outer chamber 30
and an inner chamber 31. The water vapor is supplied to
the outer chamber 30 through a head 32 and the stannic

chloride fumes are supplred throngh a-duct 33 to the inner
chamber 31. The inner wall 29 is of frustoconical form
comprising upwardly convergent wall portions and has
an opening at the upper end into which the duct 33 pro-
This provides a restricted annular opening 34
surrounding the duct 33. Water vapor entering the cham-

ber 31 through opening 34 mixes with- the stannic chlo-

ride fumes. This mixture coming in contact with ‘the hot

glass forms . a condnctmg coating 26 on the msulator
-surface.

“Below. the ohamber 30is a slot-hke duct 35 fornnng

~an annularr passageway in comrnnnrcatton with the inner

85

chamber 31. The duct 35 ‘includes a bottom plate 36
and ‘an upper plate 37. The plate 37 has a central. -open-

" ing through ‘which the insulator head extends and is )

70

formed with an upwardly extending rim 38 provrdmg an
annular passageway 39 -from the inmer -chamber 31 to
' “the duct 35. The lower plate 36 is formed with an open-

mg contoured to the shape of the insulator and - pro-



-3

viding a restricted' p-eeeageway 40 between the plate and

the insulator and extending throughout the circumference

of the insulator. This passageway 40 permits an inflow
of air into the duct 35 at the lower l111e ef the co atmg
26, as presently descrrbed B

The flow of the mixed vases through the ehamber 31

'2,953 483

is produced by an aspirator comprising an upwardly and

outwardly inclined pipe 41, the lower end of which opens
into the duct-35. An air pressure pipe 42 extends into
the pipe 41. Air under pressure supplied through the
pipe 42 is discharged through the upwardly directed
nozzle 422 and produces a moderate suction within the

outer pipe 41, thereby causing a flow of the mixed gases

from the inner chamber 31 through the passageway 39
and the duct 35. This suction is sufficient to draw a
oreater volume of gas through the exhaust pipe than that
of the gases supplied t0 the mask threugh the duct 33
and head 32, so that there is an inflow of air through the
restricted opening 40. This prevents the coating mate-
rial 26 from being carried below the opening 48 and thus
determines the line of cut-off or boundary of the ceatmg
material.

The insulator 12 is formed with a central opening 12ﬂ
referred to as a pin cavity or pin hole, formed with screw
threads for mounting on a threaded pin. The walls of

10

16

20

25

the opening are coated with a conductive -material in

substantially the same manner as above deserlbed in
reference to the exterior coating 26.
circulating the stannic chloride fumes, water vapor and
exhaust gases in coating the pin hole walls rucludes an
assembly of concentric tubes. This assembly comprises
a central tube 43 through which the stannic chloride

vapors are conducted, a tube 44 through which the water

vapor flows and an exhaust tube 45. Water vapor enters
the tube 44 through an inlet pipe 46. The tubes 43 to

45 are carried. on a stationary rod 47 connected by a

bolt 48 to the platform 19. The several tubes are in-

dividually adjustable up and down and held in adjusted

position by clamping screws 49. The tubes 43 and 44
extend upwardly into the pin hole 122, The outer tube
45 terminates ]ust below the lower end of the pin hole
so- that there is provided an annular passageway 51

threugh which air enters the exhaust tube or esplrator |

45. Air under pressure is supphed through a pipe 53
which discharges W1thu1 the exhaust tube 54 extending
from the tube 45. This aspirator operates in substan-

tially the same manner as that above described compris-

ing the exhaust pipe 41 and pressure pipe 42.
Referring to the diagram (Fig. 3), the stannic chloride
1S plaeed in containers 55, 552, 55b, and 55¢. The mate-

- The means for

35
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extending through a solenoid valve 71 to the ceutamer
552, 'The valve 71 is controlled by the timer 632,
Stannic chloride fumes are supplied to the pin cavity
122 from the containers 55? and 55¢. A branch line 72
extends from the drier 62 through a solenoid valve 73

and thence to the container 55P. The fumes from th1s
container are conducted through a line 74 to the pini

hole 122 The solenoid valve 73 is under the control
of a timer 75." Dry air is supplied to the container 55¢
through the air line 70 and a solenoid valve 76, the
solenoid of which -is connected in parallel with that of
the solenoid valve 73 and under the control of the timer
75. The fumes from the container 33°¢ are. conducted
through a line 77 to the pin hole 122, Water vapor is
conducted to the pin hole 122 through a branch line 78
extending from the line 63.

The timers 632, 67 and 75 are connected through mains
a and b to any suitable source of current supply, aud are
adjusted to effect the flow of the gases and vapors in the
order of sequence aud fer the time mtervals hereruefter

specified.

The conductive ceatmg process cemprlsed in the pres-
ent invention is essentially one of chemical reactions and
as such the three factors of quantity of fumes, glass tem-
peratures and length of time of application are inter-

dependent. However, there is an optimum combination
which will give the broadest working hrmte wrth the least

amount ef handlmg and eoudmenmg
30 |

Tem peramres |

Iu practremg the invention for eeatmg meulaters ef
the type shown, proper. temperature. conditions are best
obtained directly atter the insulators are taken from the
molds on the automatic press molding machine. At this

time the glass is well above the annealing temperature

and is hotter at the core than at the outer surface so

that the surface temperatures decrease very slowly, thus

insuring a favorable temperature condition over a com-
paratively broad period of time. - This time is such that
the insulators can be cooled for'as-much as thirty sec-
onds on the usual cooling bucks before the surface tem-

peraturés are reduced to a minimum level. “Higher: tem-

. peratures resulting from reheating as by means of high

rial in each of these containers is heated and maintained

at a constant temperature by means of a water bath 56

in which the contginer is immersed. Fach water bath

is heated by an electric plate 57, the temperature of the
water bemg regulated and held constant by a temperature
regulator 58. - Air for carrying the stannic chloride
fumes from the container S5 to the chamber 31 1s sup-

plied through an air line 66. The air under pressure |

passes through a constant pressure outlet valve 61 and
through a drier 62. Calcium sulphate or other suitable
drymg material is contained within the drier 62. 'The
dry air passes through a solenoid valve 63, controlled

345

60

by a timer 632, before entering the container 55. The -

stannic chloride fumes are conducted from the container
55 to the chamber 31. The water vapor is conducted
through a pipe line 65, solenoid valve 66 controlled by
a timer 67, and through branch lines 68 and 69 which

65

‘extend to the chambeér 30 of the mask where the water -

vapor combines with the staunle chlorrde fumes as above
described. | T

Stannic chloride fumes may be geuerated and supplied
from the container 552 in the same manner as described

70

in connection with container 55.  The dried air is sup-

plied to, the container 552.through a pressure line 70

76

available in the cycle that

45 -pressure flame burners will still result in acceptable coat-

ings.  If the insulator is kept on the cooling buck too
long, the drop in temperature is such that the resistivity
of the applied coating may approach 103 ehms Whreh

Ils deemed tee ]:ugh fer a working: lumt
50 '

- Timing -

The range ef the fuming time may be from a fIElCthIl
of a second to approximately 10 seconds. With a given
flow of fumes and. fixed glass temperatures, it 1s found
that the shortest fuming times within this range will

vield coatings of high resistivity which may: be above

satisfactory resistivity levels. Lengthening of the time
decreases the resistivity below 1000 ohms level. Re-
sistivity within the range of about 10, 000 to 100, 000 ohms
is found to give the most satisfactory results.

' As the fuming time is increased, a peult 1s reaehed at
which the surface becomes hazy or n:ulky in appearance.

Subsequent heat processes and hard weathering will then

cause the conductive coating to peel or scale so that the
surface resrstmty is variable and rises abruptly. . When
this pemt is reached, the co atrngs are considered unsatrs—
factory. | *

In praetrerug the mveutlen on a ceuunerelal seele 11:
is found that satisfactory results are obtained when. the
length of the fuming time is within the range of 1 to 4
seconds, the upper limit being set in practice by the trme
wst match that of the press
by which the insulators are molded. The eetual time
during which the masks are in place is-from 1 to 3 sec-

onds longer to permit the aspirators to Iremeve the fumes,
thus avoiding violation of the boundaries or cut-off points.




| Quanm‘y of fumes o
'anmg stannic chlonde (SuCl,;———anhydrous) has an

appreciable vapor. pressure’ even at room temperatures
Passing dry air over the surface of stannic c.hlor1de at

such . temperature will pick up enough of the- vapor to

However,

coat a li

rited area of glass in a few seconds..

for practical purposes in which a repeating cyel'e is em- -

ployed and appreciable areas are to be coated, it is neces-
sary to heat the stannic chloride to -assure a constant and

uniform supply of the fumes.

"This- 1s accomphshed by

5,953,483

10
“-the duct 35 and pipe 41."

immersing the stannic ehlorlde container in: a- constant

temperature water bath as above described and illustrated
in Fig. 3. The temperature -of this water bath should

be so set as to give a coating having ‘as low a resistance |

as possible without fogging-and flaking.- This temperature

“The' fumes or ¢olorant wﬂl a8 usual enter through the |
duct 33 and a1e then drawn down around the hood 80
over the outer surface area " of the insulator between -

openings 402 and 4@ both of which are adapted to per-
 mit the entrance of outside air and sharply cut off the

application of: fumes: or color at these separate levels.

~ Thus a stripe is provided around the circumference or
outer area of the insulator or other amole in a restricted

area by and through the suction provided at openings 40
and 492 through the asp11 ator oonneotmns promded by

In Fig. 5 the meehamsm has been again shghtly alterec'l'.

I (¢ prowde a condition: whereby the entire outer surface

is found to be approximately 150° F. with the pressure

of the constant pressure regulator 61 set at 2 to 6 lelIldS

per square inch.
In the use of the apparatus such as shown in F1g 3,

20

the aspirator air should be turned on from 2 to 5 seconds ~

before the stanni¢ chloride and water vapor, thereby re-

insulator is being set in place.

The stannic chloride must be ]omed by the water vapor

to form the conductive coating. The water vapor is ob-

area of the insulator or other article may be completely

coated with a color or coating as may be desired.  This
is aoeomphshed by providing a different type of hood 85
which accommodates ‘the full length of the article to be

coated. Otherwise  the structure of this apparatus re-
mains: approximately the same as previously described

in connection with Fig. 1.. However, it will be noted. that

the orifice 40 is brought to a position at the lower end of

" the flange or bottom 86 of the article to thus.permit out-
moving vapor which might coat undesirable areas as, the = & | Ppe

25

tained by passmg compressed air ‘over water heated to

150° F. THhe air passing over the heated water becomes

- gaturated and in this condition is-carried to the mixing
pomt where it joins the stannic chlorlde the mixture be-_
ing then directed against the hot glass. to .form the con-

side air to enter at this point and the suction to become

_.eﬁective and define a sharp edge to the color or coat-
-mg This likewise ‘is aoeomphshed throngh the draw-
ing of air through the aspirator pipe 41 and duct 35.

If it is. desired to coat the inside surface areas of the

~article ‘at the same time as the outer surface areas are

ductive. coating thereon. -A regulated air pressure of 5

B pounds has been found to be satlsfaotory for thIS pur-
pose.

The purpose of passmg air through the drler 62 is. to_
remove all water vapors before the air- contacts the stan— |

o

nic chloride so that no hydrolysis can occur in the con-

tainer. 55. The drying agent may be the oalomm stil-
phate marketed by the Fisher So1ent1ﬁo Company . under

the trade name of “Drlente

~crystals in the drier chamber is ewdence that the drying

Formatlon of - mrmte_

- being coated or at a different time, then the exhaust tube
30
44 and to a height which will permit the fumes to flow
-along the inner surface areas of the insulator‘prior to
being drawn outwardly through both of the pipes 41 and
- 54 (see Flgs 2 and 5).-
_insulator is shown in Fig. 5 as mounted upon a plurality
of .pins 87 so that a minimum of supporting contact is
‘obtained ‘between the pins and the surface of the in--

45 is lowered with respect to the vapor conducting tube

In this particular instance the

- -sulators, thus :permitting these .aress to be codted with

40

agent is becoming ineffective and should be rejuvenated.

“Dirierite” has a coloring agent added which turns pink

 when it becomes saturated and must be rejuvenated.
Thus its condition can be determined by its color as. well o

as by the formation of such crystals.

The preceding material constitutes a. complete d1sclosure |
~of the application of conductive ooatmgs using the ma-
terial stannic chloride in vapor form. However, it is

‘not contemplated that this application is limited to the
use of this method for the appheatmn only of conduotwe 60

coatings as it is within the purview of this invention to

apply any and all kinds of film or vapor-type coatmgs |

regardless of whether they are obtamed from an orgamc_

or inorganic base. -
As mentioned above, this method may be ut111zed in the

application of colors to vitreous articles either as an over-
‘all ¢olor upon an article or for example, a stripe. . As

illustrated in Fig. 4 the apparatus has been altered slightly

_over that shown in Fig. 1 in order to prowde a condition |
60 .

whereby a stripe of color may be applied to the outside.
of an article, for example, an identification stripe on an
insulator. In order to accomplish this a hood 80-has
been provided within the wall 29 and is supported there-
from by strip spacers 81 positioned around and attached
to the outer circumference of the member 8¢ and the

inner surface of wall 29. -This hood 80 is so adapted
~ as to be slightly spaced from the shoulder portion 83 of

the msula_tor 12 and provide an opening 40% through
which air from duct 40 may be drawn to provide a con-
dition whereby the coating may end at a sharp line alo*lg 70
the shoulder 83. Thus the upper end of the insulator is

protected from any contact with the. colormg fumes or
media. The rest of this mechanism operates in the same
manner as previously described herem and as ‘illustrated

in Figs. 1 and 2.

66

- -fumes with a-minimum of uncoated area. |
:’apparent' that under these circumstances the withdrawal

.41 will thus cause the fumes passing fr
flow around ~and coat the entire inner surface areas of
‘the ‘insulator and at the same time prevent the: coating. =
“material from ﬂowmg up over the outer surface areas -

-thereof

It should: be -

of air at the opening 40 by means of the aspirator pipe
om. duct 44 to

In both of the above descrlbed modlﬁoauons of the

o apparatlus the article will be rotated in order that all of
- the surface areas will be thoroughly exposéd to the ap-
plication of the fumes regardless of whether it is an
overall coating. or merely ‘a stripe or spot coating.

As to the application of a color, if for example the
fummg_material happens to be stannic chloride -or stan-
nous oxide, then either the time interval of application or

the concentration of the solution or both will of course

control the amount of deposition  of the material. The

-amount of deposition will control the depth or thickness

‘of color and depending upon the time, the color using
these ‘materials will progress from an 1r1deseent to a
' deep blue. |

The thickness of the film may be_-ga-uged by the appar-
ent color of the film caused by interference of light're-

~flected * therefrom. -~ As- the thickness of the film in-

‘creases its apparent color ohanges and the order or suc-
cession of the colors with increasing thickness is anal-
ogous to that of the well known Newton rings described
in “A Treatise on Light”
- Green & Co

| 'lst order———wmte yellow, red.

by R. A. Houstoun, Long mans
Ltd.; page 147, as follows o

2nd. order—V1oIet blue, green yellow, red,

3rd order——purple blue, green yellow, red,
4th order-—greenred, | |
' 5th order-—greenish- blue, red

- '6th order—greenish-blue, pale red,

76

Tth or’der—gréenish—ﬁblue,' reddish-white
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The above described coatings may of course be pro-

duced from other materials than the stannic chloride
or stannous oxides and in particular, other colors may
be produced from the many materials which are capable
of being applied in fume or film form, such as the various
metallic salts; as for example, iron chloride, indium,
barium chloride and bismuth nitrate. | |

In addition certain silicone compositions either clear or
colored may be utilized as protective coatings and may
be applied as previously described herein or by certain
alterations in the ducts 33 and 44. For example, these
ducts may have a spray or atomizing nozzle mounted In
the exit ends thereof to provide a fine vapor mist capa-
ble of being picked up and drawn over and upon the sur-
face of the insulator or other article through the suction
created by the aspirator pipes 41 and 45. |

‘The use of the terms “gas,” “vapor” or “fume” in
claims of this application should be construed to in-
clude the :gaseous, liquid or fine particle forms of coat-
ing materials. AT e _ _

Modifications may be resorted to within the spirit and

scope of my invention.,

I claim: | | -

1. The method of coating a prescribed surface portion
of a glass article with an electrically conductive film,
said method comprising confining the portion of the arti-
cle comprising said prescribed surface portion within
a confining chamber formed by a mask, introducing me-
tallic salts, fumes, and water vapor into said chamber,
mixing said fumes and vapor within said chamber, and
bringing the mixture into contact with said surface por-
tion while the latter is at a high temperature and there-
by producing said coating on said prescribed . surtace
portion, exhausting mixed gases from said chamber by
suction through a restricted passageway defining the
boundary line of said prescribed surface portion and
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concurrently producing by said suction a flow of air over

the surface area of the article adjoining the said pre-

scribed portion and thereby preventing the coating me-

dium from contacting the surface of the insulator beyond
said boundary line. = |

2. Apparatus for treating a prescribed surface area
of an electrically insulating surface with an electrically
conducting coating medium and thereby forming an elec-
trically conductive surface film covering said prescribed
area, said apparatus comprising a mask forming a con-
fining chamber, means for supporting the mask in position
to enclose said prescribed area within said chamber,
means for introducing a water vapor and fumes of a
metallic salt through separate inlet openings into said
chamber and mixing them within the chamber and cir-
culating them through the chamber and in contact with
said prescribed area, said circulating means comprising
an aspirator, means forming a channel extending along
the border line of said restricted area and opening into
said chamber and said aspirator, said mask formed to
provide a restricted passageway extending along said bor-
der line, and opening directly into said channel, said
aspirator thereby causing an inflow of air through said

restricted passageway and thereby preventing the coat-
ing medium from contacting the surface beyond said

border line.
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g
producing an inflow of air through both said restricted
passageways and thereby preventing the coating medium
from contacting the article beyond said border lines.
4. The apparatus defined in claim 3 including means
for inducting the fumes from metallic salts through said
mask into the said chamber, and means for conducting
water vapor to the mask and mixing said water vapor
and fumes within said chamber to produce said coating
medium. o | .

5. The apparatus defined in claim 3 including means
for rotating the article relative to the mask about an axis
while the coating medium is being applied thereto.

6. The apparatus defined in claim 5, said article being
formed with an inner opening concentric with said axis,
and means for applying to the wall surfaces of said inner -
opening a coating medium similar to that applied to
said surface portion. o | I

7. Apparatus for coating a restricted portion of a glass
article with a protective film, said apparatus comprising
a support for the article, a hollow mask forming a con-
fining chamber enclosing said restricted portion, the
mask having a bottom opening through which said por-
tion is extended, said opening shaped to provide a re-

stricted passageway surrounding said portion, means for

introducing a coating medium in the form of a gas or va-
por into said chamber, means for comprising an aspira-
tor for causing a circulation of the coating medium
through said chamber and for causing an inflow of air
through said restricted passageway and thereby prevent-
ing the coating medium from contacting the surface of
the glass beyond the mask, and means providing a chan-
nel extending from said chamber and from said re-
stricted passageway to the aspirator through which said
inflowing air is withdrawn without circulation in said
chamber, and through which channel the coating medium
is exhausted from said chamber. =

8. The apparatus defined in claim 7, means for ro-
tating the article about an axis during the said coating
operation, said article being formed with an upwardly
extending interior opening portion, said opening being
concentric with said axis of rotation, concentric tubes
extending upwardly into said opening, and means for
causing an upward flow of film forming fumes and water
vapor  through said tubes respectively into said open-
ing. | -

9, The apparatus defined in claim 8, including a con-
duit in the form of a pipe surrounding said concentric
tubes, the upper end of said pipe terminating adjacent to-
the lower end of said opening and an aspirator in com-
munication with said conduit and by which an infiow
of air into said conduit at the upper end thereof is

- produced while the coating medium is flowing through
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3. Apparatus for coating a portion only of an article

with a coating film, which apparatus comprises a support
for the article, a hollow mask forming a confining cham-
ber, means for supporting the mask in position to en-
close the said portion of the article within said chamber,
said mask being formed with an opening to receive said
portion, said opening being contoured to the shape of
the article and providing a pair of spaced apart restricted
passageways surrounding the article and thereby form-
ing border lines of the surface portion to be coated,
and means for causing a circulation of the coating me-
dium within said chamber in contact with the suriace
area between said openings, and means for concurrently
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said concenfric fubes. |

10. The method of coating a prescribed surface area
of an article, which method comprises introducing into-
a confining chamber formed by a mask, that portion
of the article comprising said prescribed area, causing
circulation of a coating medium in the form of ifumes
within and through said chamber and withdrawing the
circulating medium from said chamber by an outward
flow at the border line of the prescribed area, and si-
multaneously withdrawing a counterflow of atmospheric
air through a restricted passageway adjacent said article
defining said border line and mingling it directly with

the said outwardly flowing coating medium, thereby pre-

venting the coating medium from contacting the said sur-
face area beyond the said border line. | o

11. The method defined in claim 10, said method com-
prising mixing the fumes of organic coating materials

wo With a vapor within said mask to form said coating
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medium and applying mixture to the prescribed surface
area while the latter is at a temperature conductive to
creating adherence between said coating and said sur-
face area. . S |

12. The method of coating a prescribed surface por-
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tion of a glass article with a protective coating film, said

method comprising confining the portion of the article
comprising said surface w:hin a confining chamber

formed by a mask, introducing silicone fumes and water
vapor into said chamber, mixing said fumes and wapor
within said char | _
tact with said surface while the latter is at a high tem-
perature and thereby producing said coating on said pre-
scribed surface area, exhausting the mixed gases from

said chamber and concurrently withdrawing a counter-
flow of air through a restricted passageway at an edge
of said chamber adjacent said article defining the bound-

ary line of said prescribed area, and mixing the air di-

rectly with the exhausted gases and thereby preventing -
the coating medium from contacting the surface of the

insulator beyond said boundary line.
13. Apparatus for coating a prescribed surface area

of an insulator with an electrically conductive film, said
apparatus comprising a rotatable carriage for support-

ing the insulator, a hollow mask, means for mounting the
mask with the head of the insulator projecting upwardly

through a bottom opening formed in the mask, said mask

ber, and bringing the mixture into con-’
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a vertical axis, the said carriage being formed with vanes
projecting outwardly from its periphery, and a conduit
through which air under pressure is applied to said vanes
for rotating said carriage. |

15. The apparatus defined in claun_ 13 including a con-
tainer for stannic chloride, means prowdlng an air line
extending through said container to the inner chamber
and through which air is conveyed to said chamber and
through which metallic fumes are conducted from the
container to the said chamber, and means for conductmg
water vapor to the said other chamber and mixing it

- with said fumes within the said inner chamber and there-

15

 therein, the said air line including a
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including an inner wall dividing the interior of the mask .

into an inner chamber and an outer chamber, said inner
wall formed with an opening providing communication

between said chambers, means for introducing metallic
fumes into the said inner chamber, means for introduc-

ing water vapor into the other chamber, and means for
mthdrawmg mixed gases from said inner chamber and

thereby causing a flow from the outer chamber into the_

inner chamber and circulation of the mixed gases in
contact with the surface of the insulator within said
mask, the said bottom opening through which the insu-
lator projects into the mask being contoured to form
a narrow passageway surrounding the insulator at the

border line of the coated area, the means for circulating

the mixed gases comprising an aspirator by which mixed
gases are drawn from the mask and by which air is

drawn through said narrow passageway, thereby prevent-

ing the coating material from contacting the glass be-
yond said passageway, and means providing a channel ex-
tending from said narrow passageway to the aspirator
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by forming an electrically conducting coating on the sur-
face with the insulator within the said chamber, and

means for heating the said container and stannic chloride
solenoid valve, and

a timer operatively connected to the solenoid valve and
operable periodically to open and close the air line.
16. The apparatus defined in claim 13 including a con-

tainer for retaining a metallic salts composition, a bath
in which the container is immersed, means for heating

position, means

said bath and thereby heating the co

‘providing an air line extending through said container

and to the said surface of the insulator, a water vapor
line extending to the insulator and through which water

vapor 18 conducted and mixed with fumes of said com-

- position, solenoid valves disposed in said air line and
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through which air is conducted from said passageway |

without entering said chambers.
14. The apparatus defined in claim 13 the sa1d car-
riage for the insulator being mounted for rotation about
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said water vapor line, and electric timers in circuit with
the valve solenoids and controlling the operation of the

solenoid valves.
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