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SURFACES OF TUBULAR VITREOUS EN-
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9 Claims.
1 :

This invention relates to coating vitreous en-
velopes, and, more particularly, the inside sur-
faces of elongated tubes such as employed for
fluorescent lamps and the like.

on the line V—V of Fig. 4, in the direction of the
arrows., :
Fig. 6 is a view corresponding to Fig. 2, but
showing a further embodiment of our invention.
Fig. 7 is a horizontal sectional view on the Iine

(CI, 91—18)

. VII—VII of Fig. 6, ini the direction of the arrows.

55

Fig. 8 is an elevational view, oh a small scale,
of part of the apparatus of the form of Pigs.
6 and 7. ‘

The principal object of our invention, generally & A purpose of the present invention is to obviate
considered, is to automatically coat the inside sur- the necessity of having an operator watch the
faces of vitreous envelopes uniformly and in an rise of the liquid, of the fluorescent or other mix-
economical and convenient manner, with safety ture, in an envelope being coated, in order to shut
means provided to avoid overflow of the coating off the air pressure as soon as the liquid reaches
material. , 10- the upper end of said envelope. Such an opera-

Another object of our invention is to provide tion is dependent solely on the constant alertness
control means, including such detectors as photo- and good judgment of the operator, as each en-
cells, for shutting off the supply of coating mate- velope must be completely coated during one con-
rial at the proper time and causing it to drain out tinuous rise and fall of the liquid in order to -
of the envelope being coated. 15 achieve the best results. ‘

A further object of our invention is the provi- Referring now to the drawing in detail, like
sion of apparatus for coating the inside surfaces parts being designated by like reference charac-
of elongated vitreous envelopes comprising a car- ters, and first considering the embodiment of
rier for a plurality of said envelopes, means for our invention illustrated in Figs. 1 and 2, there is
either successively indexing said envelopes or 20 shown a coating machine comprising a. conveyor

. moving them at a predetermined rate of speed, I1 having a plurality of clips 12 between which
a reservoir of coating material, a flexible con- are held elongated light-pervious vitreous en-
necting tube from said reservoir, mesns for caus- velopes or tubes (3, such as those employed in
ing said tube to temporarily connect with one the manufacture of fluorescent lamps, that is,
or more of said envelopes, a source of compressed 25 they may be generally- cylindrical hollow tubes
air, means connecting said source to said reser- open at top and bottom. The conveyor f1 rotates
voir, and means for admitting compressed air to and is adapted to periodically index or stop after
said reservoir above the coating material to, at it has turned a distance equal to the circumfer-
the proper time, force said coating material into . entlal distance between adjacent tubes, times the
one or more of the vitreous envelopes, means be- 80 number of tubes handled at once, which in the
ing provided to at the proper time shut off and present embodiment is one.
drain the coating material from said envelope, or In addition to the clips 12, there are in the
cnvelopes, thereby preventing overflow and in- present embodiment sockets {4 for holding the
suring that the coating thereon will be uniform. tubes 13, comprising supporting brackets 15 with

Other objects and advantages of the invention, g5 upstanding and depending threaded cylindrical
relating to the particular arrangement and con- portion 16 and 17 receiving rubber packing mem-
struction of the various parts, will become ap- bers {8 and 18, held in place as by means of
parent as the description proceeds. hollow nuts 2f and 22. Each nut 21 may be so

In the drawings, adjusted that the packing 18 enclosed is just

Fig. 11s a fragmentary plan of mechanism em- 49 right to hold the lower end of the associated tube
bodying our invention. 13, making a fluid tight connection therewith.

Fig. 2 is a fragmentary vertical sectional view Associated with the conveyor ({ is a table,
on the line dII‘“II ;’f Fig. 1, 11n the direction of the o 0 other support 23, from which projects a
ar;gws, and on g larger scale. standard or pedestal 24 carrying a bracket 25, on

g. 3 is a view corresponding to Pig. 1 but 45 hich is pivotall ted a bell k1 26
showing another embodiment of our invention. whichl Is pivotally-mounted a bell crank lever 26,

Pig. 4 is 3 fragmentary vertical sectional view one arm 3| of which is normally urged toward
on the line IV—IV of Fig. 3, in the direction of the conveyor by a coil spring 21, so as to release
the-arrows, and on a larger scale. th_e lower contact element 28 from its cooperating

Fig. 5 is a fragmentary vertical sectional view 50 €lement 29 and open a control circuit when there

is no tube in place. When, however, the tube 13
is in place, as illustrated in Fig. 2, it engages the
inclined arm 31 of said lever 28 and causes the
adjustable set screw 32 thereof to push the lower
contact element 28 against its associated element
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29 to close the control circuit and put the appa-

ratus in condition for operation.
The standard 28 also has another bracket 3

which adjustably carries a housing 34 contain-

ing an upper photocell or similar sensitive ele- .

ment 35, a lower photocell or similar sensitive ele-
ment 36, a light source which, for safety purposes,
may comprise two inca.ndescent electric lamps 37
and 38, and means such as mirrors 39 and 48 for
"directing horizonta] beams of light to the photo-
cells 35 and 36, The upper beam is at approx-
{mately the end of the indexed tube {3 while the
lower beam is enough therebelow.to slow the flow

-+ of coating fluid sufficiently so that it may be ac-

““curately stopped at the upper end of the in-
dexed tube.

. Asource of power 41 ‘connects through switch 42
and lines 43 and 44 to the lamps 37 and 38. It
also connects to amplifier and relay circuit 48,
for the “slow up” operation, through lines 48 and

10

37 and 38, and the eontrolllng photocells 38 and
38, the contacts 28 and 28 being engaged as the
envel::ge indexes, s0 as to energize the control
¢ircuits, opening the “air escape” valve 12 and
fully opening the “slow up” valve 64.

At the same time, turning of the cam 85, as by
means of its power operated shaft 81, brings the
plug 98 into engagement with the gasket (9 to
allow the coating fluid 68 to be forced through the
flexible tube 88 from the reservoir 67, by means
of the compressed air through pipe 85 up into
the tube {3 for coating ihe interior thereof. It
is, of course, understood that the stirrer 68 is

" during the operation working to keep the coating

15

fiuid in proper condition. |
The coating fluid proceeds up the envelope un--

. - til it intercepts the light beam to the lower photo-

41, said circuit being, in turn, connected through

lines 48, 49, 6, 52, 53 and 54 to-the photocell 36.
‘Said amplifier and relay circuit 45 is also con-
nected to “slow up” solenoid §3 through lines 56,
. 51, 58, 59, contacts 29 and 28, lines 61, 82 and ”
: which solenoid controls the “slow up” valve 84 to
-nearly shut off the supply of air at accurately
regulated pressure from compressed air source
-through regulator 60 and pipe 65, when the
" eoating fluid 66 from reservoir 61, to which said
" pipe is connected, rises to a point where it inter-
cepts the beam of light to the “slow up” photo-
‘cell 36. 'The coil spring 68 normally nearly closes
‘valve 64 by moving the handle §9 until it engages
an adjustable stop 71 when the power is cut off,
as when there is no envelope 13 in engagement
. with the bell crank lever arm 31, or the coating
fluid and coating on the envelope cuts off the flow
~of light to the photocell 36.

An “air escape” or “shut off” three way valve 12
is provided and disposed. between the valve 64
and reservoir 67, so as to admit compressed air
to the reservoir 67 when open and exhaust it
therefrom when closed. When the coating fluid
-. 88, after being retarded, rises to the upper end

of the tube 8 it cuts off the beam of light to the
uppéer photocell 35. Said cell through control lines
13, 48, 49, 51, T4, 15, 16, and 1T to amplifier and
relay circuit 18 shuts off solenoid 19, connected
to said amplifier and relay circuit through lines
81, 82, 57, 58, 59, contacts 29 and 28, lines 61, 62,
63 and 83. The amplifier and relay circuit 18
receives power from the source 41 through am-
plifier and relay circuit 45 and connecting lines
. 84 and 85. The handle 86 of the valve 12 is nor-
mally urged into closed position by coil spring 81.
The coating fluid 66 in the reservoir 87 is kept
in uniform condition by & stirrer 68, desirably
operated by an electric motor 69. It feeds into
-the indexed envelope 13 through socket 14.from
pipe 88 dipping thereinto, flexible tube 89, and
pipe 81, carried by angular lever 82 pivoted as
indicated at 93 and carrying a roller 94 normally
engaged by operating cam 985. The upper end of
the pipe 91 carries a plug 86 which fits the rub-
ber gasket 19 of the socket |4 when urged into
. engagement therewith by the cam 98, so as to
temporarily connect with the indexed envelope
13 for coating purposes, as lllustrated in Fig. 2.

The operation of the apparatus previously de-
scribed is as follows: The conveyor i{ is caused
. to rotate intermittently, successively bringing,
in the present embodiment, one tube or envelope
13 into position so that the upper end thereof lies
between the source of light, provided by the lamps

cell 38, causing de-energization of the solenoid 55 .

- and partial closing of the “slow up” valve 64, as

allowed by the setting of the stop Ti, whereupon
it proceeds at a slower rate, until it intercepts
the light beam to the upper photocell 35, caus- -

_ ing de-energization of the solenoid 19 and clos-

ing of the “air escape” valve 12, cutting off the
alr supply, releasing the air above the fluid 66 in

: reservoir 87, and allowing said fluid in the in-

30

dexed envelope (8 to flow back into the reservoir
through the flexible tube 89. The coating ad-
hering to the envelope prevents the beams of
light from reenergizing the control circuits un-
til said envelope has moved on and the next one

- 'indexed. After this coating-fluid return has oc-
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curred, continued operation of the cam 9§ will
cause the plug 98 to drop away from the socket
gasket 19, allowing the coated envelope to move
on with the conveyor {1, the control circuits be-
ing kept deenergized by opening of the contacts
28 and 29 until the next tube is indexed. The
socket gasket 19 of the next tube {3, as indexed,
is engaged by plug 96, and the process repeated.’

Referring now to the embodiment of our in-
vention illustrated in Figures 3, 4 and 5, there is

‘shown a coating machine comprising a conveyor

{ {* having a plurality of clips 12#, between which
are held elongated vitreous envelopes or tubes
13%, such as those employed in the manufacture
of fluorescent lamps, as in the first embodiment.
The conveyor {[* rotates but does not-index.
The present embodiment is, therefore, to provide

for coating the inside surfaces of such envelopes
.while they are rotating with the conveyor instead -
. of while stationary.

The lower end of each tube 18 fits its socket
{4*, which may correspond with the sockets 14
of the preceding embodiment and be held in a
supporting bracket 15* with upstanding and de-

‘pending threaded cylindrical portions receiving

rubber packing members, and held in place by
means of hollow nuts 21# and 222, as in the first
embodiment. Itsnut 2i® may be so adjusted that
a fluid-tight connection between the socket and
associated envelope 13* is effected.

Associated with the conveyor fl# is a support,
not shown, from which projects a standard or
pedestal 24* carrying a fixed bracket 98 which
serves. to support a shield 99 to enclose the upper
portion of the envelope. §3* being treated. The

‘standard 24* has a movable bracket 332 which

adjustably carries housing members 34= and 48
containing, respectively, a source of light and
photocells corresponding with the cells 35 and
36 of the. preceding embodiment. The shield 99
is provided with upper slits 101 and lower slits
102 for, respectively, transmitting an upper hori-
zontal beam of light to the upper photocell and
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& lower horizontal beam .of Mght to the lower
bhotocell. The photocells, lamps providing the
source of light, and appropriate amplifier and
relay circuits, connected for controlling “slow up”
and “shut off” valves in the compressed air line
to the reservoir of coating fluld, are provided as
in the preceding embodiment.

The coating fluld is kept stirred and fed to the
adjacent envelope, by means of its connecting
socket 14%, through a pipe dipping thereinto,

10

flexible tube 89% and pipe carried by the angular -

lever 82% pivoted as indicated at 83%, and car-
rying roller 94* normally engaged by operating
cam 962, The upper end of the lever-carried
pipe has & plug 86 which normially fits the lower
rubber gasket of the adjacent socket { 4*, when
urged into engagement therewith by the spring
{17, upon release by the cam 862, so as to tempo-
rarily connect with an envelope 3% for coating
purposes. .
" Registry of the plug 96 and associated gaskey
is insured by a stud 103 on lever 82¢ engaging
indexing sperture 104 in bracket 18, so that the

lever 82& and its supporting element 105, move

about a vertical pivot (niot shown) which is co-
axial - with the conveyor i1=. Thus, the lever §2s
and its plug 862 are carried along in engagement
with the socket {42, until released by action with
the cam 86¢, such movement being against the
force of the return spring 106, acting between
the member 105 and a stationary portion (671
of the machine.

In order to cause the beams, from the source
of light to the photocells, to follow the moving
tube 132 during the coating process, the bracket
332 {s adjustably fixed to a rod 108, movable
about a vertical axis in the standard 242, and piv-
otally carrying a lever 108, at its lower end, and
connected to the lever 92 gs by ‘means of pin
{11 movable in slot {12. To deenergize.the con-
trol circuits from the photocells when the plug

96% is not in engagement with the socket {48, as .

well as when no envelope (3= is in position, in
addition to a bell crank lever 28* corresponding
with the lever 28 of the preceding embodiment
and causing contact between elements 28* and
292 in the control circuits only when an envelope
#8= s in place, we provide a bracket (13 on the
lever 922, carrying an adjustable set screw 14
which causes engagement between the contacts
{16 and ({8 only when the plug 98* is in en-
gagement with the socket (42, thereby permit-
ting energization of the control circuits only
when there is no danger of loss of coating fluid
on account of a disconnection between the flex-
ible tube 88= and an envelope 3¢, ‘

The operation of the apparatus previously de-
scribed is as follows: The conveyor f!# is caused
to rotate continuously, bringing one tube at a
time into position so that the upper end thereof
lies between the source of light and the con-
troliing photocells, the contacts 282 and 29= being
engaged as the envelope reaches its position,
The cam roller 94= is urged into engagement with
the stationary cam 95 by spring (17, so that the
lever 92% and plug 86° are carried along with
the envelope 18® being coated, by engagement of
the stud 108 in an aperture 104,

This causes engagement to be made between
the contact elements {8 and 18, thereby per-
mitting energization of the control -circuits.
During this movement of the envelope 132 with
the connected lever 92¢ and associated parts, the
source of light and control photocells follow the
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upper end portion of said envelope, because of
the lever, rod, and bracket connection previously
described . ‘

The energization of the control circuit opens
the valves, corresponding with the. valves 84 and
12 of the preceding embodiment, allowing coating
fluld to proceed up the envelope (3 until it tn-
tercepts the light beam to the lower photocell,
slowing down the action as in the first embodi~
ment, until the light beam of the upper photocell
is intercepted, whereupon the air escape valve is
closed, cutting the alr supply, releasing the air .
above the fluid in the reservoir, and allowing said’
fluld in the envelope to flow back into the reser-
voir through the flexible tube 89s, - :

The machine s so adjusted that about this
time, or shortly thereafter, the roller 84 reaches
the high part of the cam 8% causing a with-
drawal of the stud 103 from the aperture 104, g
deenergization of the cincuits by the disengage-
ment of the contacts 116 and 118, and the snap-
ping back of the stud 103 from the aperture (04
to engagement with the succeeding aperture {04s, -
under the action of return spring 108, and a repe-
tition of the coating process on the next envelope.

Referring now to the embodiment of our in-
vention illustrated in Pigures 6, 7 and 8, we il-
lustrate portions of a machine which is adapted
for indexing and treatment of a plurality of en-
velopes (8%, held In sockets i4b and supplied with
coating fluld from a menifold {t8 through flex-
ible tube 88t ' The construction and operation
is otherwise nearly identical with that of the
first embodiment, except that when coating more
than one envelope at a time, provision is desir-
ably made for the possibility that the coating
fluid will rise to the top of one of the envelopes
before it rises to the top of another. It 1s, there-
fore, desirable to provide means inside of the
envelopes which takes care of the.overflow of the
first envelope, or envelopes, to be completely
coated, and permits the fluld to rise in the re-
maining or last envelope, ‘whereby all in the set
are coated prior to termination of the operation.

In order to accomplish this result in the si-
multaneous coating of, for example, three en-
velopes 13%, we provide g stationary Mght source
3T and flow-retarding photocells .86%, 88c and
384, one for each of sald set of envelopes to be
simultaneously coated, said light source and cells
belng so arranged with respect to the indexed.
position of the envelopes I3b that they all three
receive horizontal beams of light from the source
81> through corresponding slts in the housing
34° and side or peripheral, rather than central
portions, of the envelopes, thereby avoiding light .
interference due to coating on the inner tubes
128, 129 and 131, The cells are in serles with
one another for-a reason which will become ap-
parent from the description to follow. s

With regard .to the means for stopping the .
flow of coating fiuid when it has reached the top
of the last envelope undergoing treatment, we
provide a lamp 88 which directs horizontal beams
of light to stationary mirrors 123, 124 and 125
which, after recetving beams of light from the
source through corresponding slits in the haous-
ing 34" and side portions of the envelopes being
coated, reflects all to g single stationary photo-
cell 38° the amplifier and relay circuit con-
trolled by said cell being such that it is ener-
gized to keep the coating fluid flowing to the
envelopes until said fluid rises to the top of the
last envelope. or that most slowly receiving the
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ﬁuid al jer overflowing into the remainder of
the inner tubes 128, 129 and {31.

In order to prevent a coating operation when
one or more of the envelopes in a set is not in
place, the safety arrangement for the circuits
controlling the valves 84° and 72b, indicated by
the contacts 28b, 29 and the controlling bell
crank lever 26%, is duplicated for the rest of the
envelopes in a set, as indicated by the reference
characters 28¢, 298¢, 284 gnd 284, ‘

In the present embodiment plugs 98 are moved
into engagement with sockets 140 of indexed en-
velopes 13%, upon initiation of the coating op-
eration by means of a vertical reciprocating rod
122 operated by suitable means, such as a con-
necting rod 126 pivoted to a bracket {27 thereon,
which bracket also adjustably carries tubes 128,
128 and 131 which pass through glands 132 in,
and adjustably connect with, thé manifold IIB
which in turn carries the plugs 96b, and on
through the envelopes {3 being treated S0 as
to not only provide an inner overflow pipe for

-each envelope under treatment, but also allow .

. for quicker fiiling and emptying due to the cor-
responding decrease in the amount of coating
fluid needed to flil an envelope.

In addition to the foregoing, we may also pro-
vide the previously-described safety arrange-
ment, indicated by the reference characters 1§30,
{140 and 115P, corresponding with the similarly
numbered parts of the preceding embodiment,
so that the control circuits are de-energized ex-
cept when plugs 96> carried by bracket 133, also
attached to rod 122, are in engagement with
sockets 14b,

The solenold 19* controlling the shut-off valve
72b also desirably eontrols a valve (34 in the re-

turn connection 135 from an overflow manifold-

136 to the coating fluid resetrvoir 6T°, so that said
valve 138 is closed when the valve T2 is opened,
- and vice versa. Except as specifically described,
the embodiment of Figs. 6, 7 and 8 may corre-
- spond with that of Figs. 3, 4 and 5.

The operation of the apparatus of Flgs 6, 7
and 8 is desirably as follows: The conveyor f|{P
is caused to rotate intermittently successively
bringing, in the present embodiment, three tubes
or envelopes 3¢ into indexed position so that
the upper ends thereof lie horizontally between
the source of light 3T and the cells 36P, 36c and
36¢, while the mirrors 123, 124 and 125 similarly
receive horizontal beams of light from the source
38, after passing through said envelopes, and
reflect said light to the photocell 35, as most
clearly shown in PFig. 7. The contacts 28 and
205 28c and 29¢, 28¢ and 29¢ engage as the en-
velopes indeX.

The connecting ‘rod 126 moves up the tubes
128, 129 and (31 into the indexed envelopes 13v
and the plugs 96% into engagement with the
sockets 14%, causing engagement between; the
contact elements (14» and (15 thereby per-
mitting energization of the control circuits.

This energization effects opening of the valves
64> and 72, which admit compressed air, con-
trolled by pressure regulator 60°, to cause coat-
ing fluid to proceed up the envelopes I3Y until it
intercepts one of the horizontal light beams from
the source 3 to one of the cells 35b, 35¢ and 354,
deenergizing the solenoid 55 and slowing down
the action, as in the first embodiment. Finally
- overflow has taken place in two of the envelopes
13v into two of the tubes {28, {29 and 131, and
the fluid rises in the slowest envelope and com-

pletely cuts off the light to the photocell 35,

10

thereby deenergizing the solenoid 79, closing
the valve 720 to cut the air supply and reiease
the air above the fluid in the reservoir, and open-
ing the drain valve (34, allowing said fluld in
the envelopes to flow back into the reservoir
through the flexible tubes 89° and (35.

The machine is adjusted so that about this
time, or shortly thereafter, the connecting rod
126 causes a withdrawal of the plugs 96 and In-
ner tubes 128, 129 and 131, respectively, from the

- sockets (4 and envelopes 13v, to allow said en- -

velopes to pass on and another set index for a

. repetition of the process.

15

30

40

45

50

55

From the foregoing it will be seen that ‘we have
provided apparatus. for alterna.tively coating en-
velopes, such as those adapted for use in the -
manufacture of fluorescent lamps, whereby said .
envelopes are either indexed and individually -
coated, coated in continuous movement, or a
plurality thereof are coated at one time, with or
without the provision of two control valves and/or
an internal overflow pipe, and with or without an -
individual light source and one or two photocells
for each envelope. - ’

- Our invention prov1d\es the following advan-
tages over present pra;ctice

1, The control of the coating operatlon is
positive.

2. The control is independent of the supply air
pressure and speed of coating..

3. The envelope being coated can be kept com-
pletely open at its upper end for speedy air
escape, thereby obviating any clogging in an air
outlet.

4. Labor is saved by providing automatic op-
eration. .

5. Provismn is made foradJustment for dif-
ferent lengths of envelope and the parts are easily
replaceable.

6. Failure is guarded agamst; by the construc-
tmn of the apparatus. -
‘7. The coated envelopes may go directly fo a

continuous circulating dryer.

8. One or more envelopes: may be simulfane-
ously coated either upon indexing or while
moving.

Although preferred embodiments of our in-
vention have been disclosed, it will be understood
that modifications may be made within the spirit
and scope of theappended claims,

We claim: )

1. Apparatus for coating the inside surface of
a light-pervious vitreous envelope comprising

‘means to hold the envelope vertically, means for

automatically . feeding coating fluid thereto
through its lower end, means for directing a beam
of light through its upper end portion, means
for automatically, terminating the flow of said

» .fluid when it intercepts said- light beam, and

‘60

65

70

75:

means for then a.utomatically withdrawing said -
fluid. . :

2. Apparatus for coating the inside surfaces
of light-pervious vitreous envelopes comprising
means to hold the envelopes vertically, means for
sequentially indexing said envelopes, means fo:
automatically feeding coating fluid to each enve-
lope through its lower end while indexed, means
for directing a beam of light through the upper
end portion of the indexed envelope, means for
automatically terminating the flow of said fluid.
when it intercepts said light beam, and means for
then automatically withdrawing said fluid.

3. Apparatus for coating the inside surfaces of
light-pervious vitreous envelopes comprising
means to hold the envelopes vertically, means

\
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for feeding coating fluid simultaneously to a
plurality thereof through their lower ends, means
‘for directing a beam of light through the upper
end portion of each of the envelopes, means for
asutomatically terminating the flow of said fluid
when it intercepts at least one of said light
beams, and means for then automatically with-
drawing said fiuid. ‘

4, Apparatus for coating the inside surfaces of
light-pervious vitreous envelopes comprising
means to hold the envelopes vertically, means
for automatically feeding coating fluid thereto
through the lower end of each, means for direct-
ing a'beam of light through & portion of said en-
velope adjacent but not at its upper end, and

- another through its upper end portion, means for
automatically slowing down the flow of sald fiuid

when it intercepts said first light beam, means -

for automatically terminating the flow of sald
fluid as it intercepts the other light beam, and
means for then automatically withdrawing said
fluid.

5. A machine for coating the inside surfaces
of light-pervious vitreous envelopes comprising
a carrier with a socket for holding vertically
each of a plurality of said envelopes, means for
successively indexing the envelopes in said ma-
chine, a reservoir of coating fluid, a flexible tube
.extending from the coating fluld in said reser-
voir, means causing said tube to connect with
the socket of the indexed envelope, & pipe con-
necting g source of compressed air to said reser-
voir above the coating fluid therein, a normally-
closed valve in said pipe for admitting or shut-
ting off said compressed air and releasing the air
trapped between it and sald reservolr, a standard
mounted adjacent the periphery of said carrier,
& photocell carried by said standard, so that it
i1s at the level of the upper end of the indexed
envelope, & source of light also carried by sald
standard for directing a beam horizontally on
sald photocell through the upper end portion of
the indexed envelope, said photocell being con-
nected to control the valve, and a switch in the
valve control circuit closed only when an en-
velope is indexed, whereby upon indexing an en-
velope, said valve is opened and coating fluld
forced by air pressure through the flexible tube
-and up into said envelope until it intercepts the
light passing to the photocell,’ whereupon the
compressed air valve is closed, the alr trapped in
sald reservoir allowed to escape, and the coat-
ing fluid drained back into the reservoir.

6. A machine for coating the inside surfaces
of light-pervious vitreous envelopes comprising a
carrier with a socket for holding vertically each
of a plurality of sald envelopes, means for suc-
cessively indexing the envelopes in said ma-
chine, a reservoir of coating fluid, a flexible tube

extending from the coating fluld in said reser-.

voir, means causing sald tube to connect with
the socket of the indexed envelope, a pipe con-
necting a source of compressed air to said reser-~
voir above the coating fluld therein, a normally-
closed slow-up valve in said pipe for admitting
or partially shutting off sald compressed air, a
‘normally-closed shut-off valve in said pipe, nearer
sald reservoir, for admitting or completely shut-
ting off sald compressed air and releasing the
air trapped between it and said reservoir, a stand-
ard mounted adjacent the periphery of said
carrier, a palr of photocells carried by said
standard, sv that one is at the level of the upper
end of the indexed envelope and the other is
slightly therebelow, a source of light also car-

-

10

ried by said standard for directing s beam hori-
zontally on each of sald photocells through the -
upper cnd portions of the indexed envelope, said
lower photocell being connected to control the
first-mentioned valve and the upper photocell
being connected to control the secohd-mentioned
valve, and a switch in the valve control circuits
closed only when an ervelope is indexed, where-
by upon indexing an envelope, sald valves are
opened and coating fluld forced by air pressure

, through the flexible tube and up into said enve-
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lope until it intercepts the light passing to the
lower photocell, whereupon the compressed air
slow-up valve is closed, and the flow of coating
fluld into said envelope slowed until sald fluid
intercepts the light to the upper photocell, where-
upon the shut-off valve is closed, the supply of
compressed alr cut off, the air trapped in said
reservolr allowed to escape; and the coating Auid
drained back into-the reservoir,

7. A machine for coating the inside surfaces
of light-pervious vitreous envelopes comprising
a carrier with a socket for holding vertically each
of a plurality of seid envelopes, means for rotat-
ing sald carrler to move said envelopes in & cir-
cular path, a reservoir of coating fluid, a flexible
tube extending from the coating fluid in said
reservolr, meatis causing sald tube to sequentially
connect with one socket at & time of said en-
velopes, & pipe connecting a source of com-
pressed air to sald reservoir above the coating
fluid, a normaliy closed valve in said pipe for
admitiing or shutting off said compressed air
and releasing the air trapped between it and
sald reservoir, a standard mounted adjacent
the periphery of said carrier, a photocell car-
ried by said standard so that it is at akout the
level of the upper end-of the adjacent envelope,
8 source of light also carried by said standard
for directing a beam horizontally on said photo-
cell through the upper end portion of said enve-
lope, sald photocell being connected to control
the valve, a switch in the valve control circuit
closed only when an envelope is in position to
be coated, means causing sald source of light and
photocell to follow the tube being coated until
the operation is terminated, means then causing
said flexible tube to connect with*the socket of
the next envelope and the photocell and light
source to retrace for following said next envelope
during its coating operation, whereby upon mak-
ing & connection with an envelope said valve is
opened and coating fluid forced by. air pressure
through the flexible tube and up into said enve-
lope until it intercepts the light beam passing to
the photocell, whereupon the compressed ' air
valve is closed, the flow of coating fluid into the
envelope terminated, the air .trapped in said
reservoir allowed to escape, and the coating fAuid
drained back into said reservoir,- o

. 8. A machine for coating the inside surfaces of
light-pervious vitreous envelopes comprising &
carrier with a socket for holding vertically each of
& plurality of said envelopes, means for succes-
sively indexing simultaneously a plurality of en- -
velopes in said machine, a reservoir of coating
fluid, & fiexible tube extending from the coating
fluid in said reservoir, a manifold connected to
sald tube, means causing said manifold to connect
with the socket of the indexed envelopes, a pipe
connecting a source of compressed air to said
reservoir above the coating fluld therein, a nor-
mally closed valve in said pipe for admitting or
shutting off the compressed air and releasing the
alr trapped between it and sald reservoir, a stand-
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ard mounted adjacent ‘the periphery of said car-
rier, a photocell carried by said standard, a source
of light also carried by sald standard and direct-
ing beams horizontally through the upper end
portions of all of the indexed envelopes, mirrors
for directing all of said beams on said photocell,

switches in the valve control circuits closed only
when the envelopes are indexed, a pipe mounted .

so as to lie inside of each of said envelopes and
provide for draining any overflow therefrom, a

manifold connection from said pipes back to said -

reservoir through a drain valve, and connections
from sald photocell to control said air and drain
valves, whereby upon indexing said envelopes said
compressed air valve is opened, the drain valve

closed, and coating fluid forced by air pressure .

through the flexible tube and up. into said enve-
lopes until it intercepts all of the light beams
. passing to the photocell, whereupon the com-
pressed air valve is closed and the drain valve
opened, so that the air trapped in the reservoir
is allowed to escape, any coating fluid which over-
flows is allowed to return thereto, and the coat-
ing fluld initially supplied to sa.id envelopes is
drained back into the reservoir.
9. A machine for coating the inside surfaces
of light-pervious. vitreous envelopes comprising a
_carrier with a socket for holding vertically each
of a plurality of said envelopes, means for suc-
cessively indexing a plurality of said envelopes
simultaneously in said machine, a reservoir of
coating fluid, a flexible tube extending from the
"coating fluid in said reservoir, 8 manifold con-
nected to said tube, means causing said manifold
to connect with the sockets of the indexed enve-
- lopes, & pipe connecting a source of compressed
airto said reservoir above the coating fluid there-
in, a normally-closed slow-up valve in said pipe

for admitting or shutting off said compressed air, .
40 Number

& normally-closed shut-off valve in sgid pipe,
nearer said reservoir, for admitting or completely
shutting-off said compressed air and Treleasing
the air trapped between it and said reservoir, a
pair of light sources supported so that one is at
the level of the upper end of the indexed enve-

10

12
each of sald envelopes supported at the level of
the upper source of light, and another photocell
supported at the level of the mirror for receiving
light passing through all of said envelopes from
said upper source of light, sald lower photocells

‘being connected in series to control the first-men-

tioned valve, and the upper photocell being con-

.nected to control the second-mentioned valve,

switches in the valve-contro] circuit closed only
when the envelopes are indexed, pipes to provide
for draining any overflow therefrom, a manifold
connection from said pipes back to said: reservoir

~ through a drain valve interconnected: with said
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lopes and the other is slightly therebelow, & pho- -

tocell for each of said envelopes, supported at the

‘level of the lower source of light, & mirror for

shut-off valve, and means for causing said pipes
to pass into and out of said envelopes to be coated
as the manifold connection for coating is made or
broken, whereby upon indexing said envelopes
said valves are opened and coating fluid forced
by air pressure through the flexible tube and up
into said envelopes until it intercepts the light
passing to one of the lower photocells, where~
upon the compressed air slow-up valve is released
to close and the coating fluid into said vitreous
envelopes slowed down until said fluid completely
intercepts the light to the upper photocell, where-
upon the shut-off valve is closed, the drain valve
opened, cutting off supply of compressed air, al<
lowing the air trapped in said reservoir to escape
and any coating fluid which overflows to return
to, and - the fluid initially supplied to said enve-
lopes to drain back into, the reservoir.
ALFRED H. LAIDIG,
FR.EDERICK T, ‘MAY.
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