
Oct. 27, 1953 J. F. DE ANO 2,656,650 
SEALING APPARATUS 

Filed Nov. 20, 195l. 2 Sheets-Sheet 

r 
INVENTOR 

JOHN F. DE ANO 

HIS AT TORNEY 

  

  

  

  

  

  

    

  



2,656,650 J. F. DE ANO 

SEALING APPARATUS 

Oct. 27, 1953 

2. Sheets-Sheet 2 Filed Nov. 20, 195l. 

F. G. 2 

s 22 still, su-S727 SYN Sll Sl as NYS g||||||||||||||||||||||||| 
2. errar 

INVENTOR 
JOHN F DE ANO 

BY 
;4/22, 2-a-hal 

HIS AT TORNEY. 

  

  

  
  

  

  

  



Patented Oct. 27, 1953 

UNITED STATES 

2,656,650 
PATENT OFFICE 

2,656,650 
SEALING APPARATUS 

John F. De Ano, Melrose Park, Ill, assignor to 
... The Rauland Corporation, a corporation of 
Illinois 

Application November 20, 1951, serial No. 257,394 
8 Claims. (Cl. 49-2) 

1 
This invention relates to sealing apparatus use 

ful in the manufacture of electron-discharge de 
vices and more particularly to apparatus for seal 
ing electrode systems into the envelopes of elec 

..": ...'. . . . . ." The invention is applit 5 

transmitting- and receiving-type tubes, but is 
particularly useful in the fabrication of cath 
ode-ray tubes and will therefore be described in 
that connection. . . . . . . . " 8' ". . . . . ." . A cathode-ray tube comprises two major 'sub 
assemblies which are usually fabricated sepa rately and joined together only in a later stage 
of the manufacturing process. One of these sub- 5 
assemblies is the outer shell, or envelope, of the 
tube; the other is the electrode system, or elec 
tron gun. The envelope comprises a cone por 
tion carrying a fluorescent-screen-bearing face 
plate and a cylindrical glass neckportion adapt 
ed to receive the electron gun. The electron gun is composed of several parts, constituting the 
various electrodes of the system, which are usu 
ally assembled and fixed to a disc-like glass 
mount designed to be sealed into the neck of the 
envelope. when the electron gun assembly and 
tube envelope are both completed, there are fused 
or sealed together, usually through the use of 
semi-automatic machinery. After sealing, the 
tube envelopes are usually subjected to further 
heat treatment to anneal the glass and strengthen 
the sealing bond, following which they are evacu 
ated, gettered, and based in accordance with well 
known practices in the industry. 
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casioned by application of a fluorescent screen 
and an internal conductive coating. 

Determination of these highly critical process 
ing temperatures is not practical through main 
tenance of permanently installed individual tem 
perature-measuring devices at each of the oper 
ating stations, since the work-holders utilized in 
transferring the tubes from station to station 
are required to rotate to provide for even heat 
ing of the glass. This rotation would create me 
chanical interference between any stationary de 
vice and the work-holders. Consequently, it has 
been the usual practice in the art to utilize a 
contact pyrometer inserted in turn at each oper 
ating station to determine the temperature pro 
duced by the heat-source at that station. This 
method is inherently awkward in that it re 
quires the operator properly to position the py 
rometer and simultaneously to note and record 
the temperature. The method has a further dis 
advantage in that insertion of the pyrometer 
from above causes the operator considerable dis 
comfort due to heat from the local heat, source, 
and insertion from the side causes mechanical 
interference with the rotating work-holder cur 
rently at that operating station. If the work 
holder is removed, the operator has no means to 
determine the proper position at which to take 
temperature readings. For these reasons, ac 
curate temperature determination has required 
the employment of two persons, one to position 
the pyrometer and the other to take readings, 
since a single operator would find it virtually 
impossible to note the position of the pyrom 
eter and simultaneously to take the necessary reading. 

It is a primary object of the present invention 
to provide a new and improved apparatus, for 
sealing electrode systems into electron-discharge 

Ws to device envelopes. 

While control of such flaws is an important con 
sideration in the manufacture of all types of elec 
tron-discharge devices, it is of particular im 
port in the case of cathode-ray tubes since the 
envelopes for these tubes require special costly 
treatment prior to final assembly. Failure of a 
cathode-ray tube at the final assembly stage 
represents not merely the loss of a simple glass 
envelope but the loss of a materially greater in 
vestment due to the appreciation in value oc- 0 

55 

It is a more specific object of the invention 
to provide a new and improved device for the 
accurate determination of heat-treating temper 
atures at the various operating stations in ap 
paratus for sealing electrode systems in elec 
tron-discharge device envelopes. 

It is a further object of the invention to pro 
vide apparatus capable of achieving this accu 
racy of temperature determination without the 
necessity of incorporating elaborate and expen 
sive devices or a multiplicity of devices and which 
will require a minimum of time and skill on the 
part of the process operator. 
-The invention accordingly provides apparatus 

for sealing electrode systems in electron-dis 
charge device envelopes, which apparatus in 
cludes a plurality of operating stations, each hav 
ing at least one localized heat source, arranged 
in predetermined sequence for subjecting the en 
velopes to a predetermined heat-treating cycle. 
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The apparatus also includes a plurality of spaced 
rotatable work-holders, relatively movable with 
respect to the Operating stations, for transferring 
the envelopes and electrode systems to each of 
the operating stations in Sequence. A driving ap 
paratus is provided to effect rotation of the work 
holders. A support member, generally simulating 
one of the envelopes in physical configuration, is 
removably installed in one of the work-holders, 
and a temperature-indicating device is mounted 
on this support member. A thermally sensitive 
device is operatively connected to the tempera 
ture-indicating device and fixed to the support 
member in such a position that it registers the 
heat treating temperature at the particular op 
erating station nonentarily occupied by the 
Work-holder in which the Support member is cur 
rently installed. Friction coupling means is pro 
vided between the driving apparatus and the sup 
port member to permit arrestment of the rotation 
of the support member independently of rotation 
of the remainder of the Work-holders. 
The features of the present invention. Which are 

believed to be novel are set forth. With particu 
larity in the appended claims but its organization 
and manner of operation, together With further 
objects and advantages thereof, may best be un 
derstood by reference to the following description 
taken in connection. With the accompanying draw 
ings, in the several figures of which like elements 

i are indicated by like reference numerals, and in 
which: 

Figure 1 is a view, partly schematic, of a por 
tion of a sealing machine constructed in accord 
"ance with the invention, showing two operating 
stations at one of which a cathode-ray tube is 
being processed and at the other of which a ten 
perature determination is being made, and 
Figure 2 is a sectional view of the temperature 

measuring portion of the apparatus of Figure 1. 
The Sealing machinery of the present invention 

may consist of a number of Operating Stations 
each comprising a localized heat Source. The 
-heat sources are preadjusted to suitable operating 
temperatures in accordance with a predetermined 
heat-treating cycle. A plurality of Work-holderS 
are used to support a tube envelope and an elec 
tron gun mount assembly in suitable juxtaposi 
rtion at each of the operating stations and are 
further employed to transfer the parts from sta 
tion to station in sequence through the prede 
termined heat-treating cycle. This transfer may 
conveniently be accomplished by circularly dis 
posing the operating stations and by arranging 
the work-holders on a rotatable circular turn 
table within the circle formed by the operating 
stations. 
In Figure 1, only two operating stations and 
of such an apparatus are shown, it being un 

derstood that a sufficient number of additional 
similar operating stations, not shown, are also 
provided to perform the several steps of the seal 
ing and annealing process. TWO Work-holders 2 
and f3 are shown at operating stations 9 and ; , 
respectively, and are mounted on a turntable i4 
which is arranged to transfer work-holders 2 
and 3 from operating Station to operating sta 
tion as by means of a motor drive system (not 
shown) or in any other suitable manner. Work 
holders 2 and 3 are arranged for continuous ro 
tation, as indicated by arrows 5 and 16, by means 
of a linkage , such as a chain drive, a belt drive, 
or other similar power transfer means, actuated by 
a power source 8, which may be an electrical 
motor or any other Suitable source of mechanical 
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as turntable 4 is 

4 
power. Power Source 8 and linkage 7 constitute 
the driving apparatus for rotating work-holders 
2 and 3 and the remainder of the work-holders 
(not shown). A pair of gas jets f3, or other local 
ized heat source, are provided at Operating sta 
tion 0 and are connected to a source (not shown) 
of Suitable gaseous combustible material in any 
known fashion. Similar heat sources are pro 
vided at each of the operating stations. 
Work-holder 2, in position at Operating sta 

tion 0, comprises a base 22 which is rotatably 
mounted on turntable 4. Rotatable base 22 is 
provided with suitable connection meanS Such as 
a Sprocket 20 to complete a mechanical coupling 
to linkage 1 and thus effect transmission of the 
power necessary for rotation. An intermediate 
ring 23 is Supported by a pair of rods 24 mounted 
on base 22, and a clamp base 25 is adjustably sus 
pended from ring 23 in a position somewhat above 
localized heat source 9. A clamp 26 is mounted 
in the center of clamp base 25, the Central open 
ing formed by the two sides of clamp 26 being 
generally circular in shape. An envelope support 
ring 27 is adjustably mounted on intermediate 
ring 23. 
A cathode-ray tube envelope 28 is inserted in 

Work-holder f2, the upper or cone portion 29 of 
the tube envelope resting on envelope support 
ling 27 and the lower or neck pOrtion 32 of the 
cathode-ray tube 28 being engaged by clamp 26. 
Since the dimensions of cone portion 29 and neck 
portion 32 of cathode-ray tube 28 lay vary with 
the particular size of the tube being processed, 
the exact positioning of envelope support ring 27 
and clamp base 25 with respect to intermediate 
ring 23 may require adjustment in Order to bring 
neck portion 32 into proper juxtaposition with 
localized heat source 9. This adjustment has 
been provided for by the adjustable mounting of 
these members with respect to intermediate ring 
23 through the medium of several threaded ad 
justment rods 33. 
A vertically movable plunger 34 is mounted on 

base 22 and is rotatable therewith. Plunger 34 
ServeS as a Support for an electron gun mount as 
Sembly comprising an electrode System 36 shown 
Schematically in the drawing, and a glass mount 
37. The vertical position of plunger 38 is regu 
lated to locate glass mount 3i in Suitable juxta 
position with localized heat source 9. 
Work-holder 3 at Operating station is con 

structed in the same manner aS WOrk-holder 2 
at operating station 0. However, work-holder 
3 supports a temperature-determining device 
38 instead of the Cathode-ray tube envelope sup. 
ported in work-holder 2. Temperature-deter 
mining device 38 comprises a support member 
generally simulating a cathode-ray tube envelope 
in physical configuration. A COne portion 4 of 
temperature-determining device 38 is retained 
by the work-holder 3 in a nanner Similar to 
that in which cone portion 29 of cathode-ray 
tube 28 is held in Work-holder 2, and a neck 
portion 42 of temperature-determining device 38 
is clamped in Work-holder 3 in precisely the 
Same manner as that employed in clamping neck 
portion 32 of cathode-ray tube 28 in WOrk-holder 
2. A thermocouple 43 or other thermally sen 

Sitive device is fixed to neck portion 42 in a suit 
able position to register the heat-treating tem 
perature at each Operating station in Sequence 

rotated to transport work 
holder 3 from station to station. A tempera 
ture-indicating device 44, operatively COnnected 
to thermocouple 43, is mounted on the periph 
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ery of cone portion 4d in a manner to be more 
fully described in connection with Figure 2. 
in carrying out the sealing process, cathode 

ray tube envelope 28 is mounted in the work 
holder as indicated, the position of envelope sup 
port ring 27 and clamp base 25 being so adjusted 
as to place neckportion 32 of envelope 28 in po 
sition to be heated by the flames from gas jets 
9. Electron gun mount assembly 36, 37 is placed 
on vertically adjustable plunger 34 and plunger 
34 is adjusted to place glass mount 37 in such 
position that it is also heated by the flames from 
heat source 49. If it is assumed that operating 
station f O is the initial stage of the process, the 
temperature of neckportion 32 and glass mount 
37 is increased over room temperature by a pre 
determined ameunt while the work-holder oc 
cupies this particular operation station. After 
a predetermined time during which the temper 
ature of these parts is increased to the maximum 
permissible at this station, the work-holder is 
transported to the next operating station, in this 
case operating station. ff. The temperature of 
Ithe glass parts is further elevated at this Suc 
ceeding station, after which work-holder 2 is 
transferred to the next operating station in the 
process. Thus, as work-holder 2 progresses 
through the sequence of operating stations, the 
temperature of neck portion 32 of envelope 28 

' and glass mount 3 is increased until work-holder 3 
i2 reaches an Operating station which main 
tains a temperature sufficiently high to permit 
fusion of glass neck portion 32 and glass mount 
37. At this operating station, a further short 
naovement of plunger 34 raises glass mount 37. 
until its periphery is in contact with the inner 
surface of neck 32. At this operating station, 
therefore, mount 37 and neck 32 are fused to 
gether and the electron gun mount assembly is 
effectively sealed into the envelope. Further 
operating stations in the complete proceSS pro 
wide a graduated lowering of the temperature of 
the now-fused mount 37 and neck portion 32 and 
further serve to anneal and strengthen the newly 
formed bond between these two members. 
The progress of work-holder 3 through the 

sealing and annealing stages is performed in ex 
actly the same manner and sequence as that foll 
lowed by work-holder. 2. When the work-holder 
occupies operating station f, the position of 
thermocouple 43 makes it possible to determine 
the exact temperature to which next portion 32 
and glass mount. 37 will be subjected when they 
reach operating station it. This determination 
of the heat treating temperature at Operating 
station it is effected by noting and reading tem 
perature-indicating device 44, since this device 

-is operatively connected with thermocouple 43. 
As work-holder 3, and therefore temperature 
determining device 38, proceeds in sequence 
through the operating stations of the Sealing and 
annealing apparatus, a series of temperature 
readings are made and gas jets 9 are adjusted 
until the temperature readings conform with the 
-desired temperatures of the heat-treating cycle. 
Thus, an exact record of the temperature at 
each of the operating stations in their proper 
sequence is obtained and precise adjustment of 
each heat source is effected. 

Figure 2 is a sectional detail view of tempera 
ture-determining device 38. As previously in 
dicated, a temperature-indicating device 44 is 
'mounted on the periphery of cone portion 4 and 
thermocouple 43 is fixed to neck portion 42 cf 
device 38. A pair of flexible connector leads 45 

O 

5 

20 

2. 5 

5 5 

60 

65 

70 

6 
provide an operative connection between ther 
mocouple 43 and temperature-indicating device 
-44 So that device 4 registers the operating tam 
perature at the position occupied by thermo 
couple 43. Neckportion 42 is slidably supported 
within an extension iO of cone portion, 4, and 
a thumb screw, 46 is provided on extension 40 
for fixing neckportion 42 to come portion: 
while permitting vertical adjustment of thermor 
Couple 3. A plurality of outwardly extending 
flanges ill, or alternatively a single peripheral 
Outwardly extending flange, are affixed to cone 
portion 4-d, and a frame member 48 is retained 
in peripherally encompassing relation with cane 
portion 41 by flanges 47. A plurality of rotary 
bearings 49 are mounted on frame member 48 to 
-engage cone portion i? and provide frictional 
coupling between cone portion 4 and frame 
rember 48 when device 38 is installed in one of 
the work-holders. Frame member 48 is so 
formed as to fit on envelope support ring 27 and 
Supports cone portion 4 through the frictional 
coupling of bearing 49. Another rotary, bearing 
52 is mounted with an inner race 53 in engage 
ment with neck portion 42 and provides Gaeans 
for frictional coupling between neck portion 42 
and the work-holder through an outer race 54 
of bearing. 52 which is engaged by clamp 2 
(Figue 1). - 

As previously mentioned, the physical configul 
ration of the tube envelopes being processed Elaay 
vary to a considerable extent, and it is therefore 
desirable to provide means for analogous varia 
tion in the configuration of temperature-deter 
mining device. 38. Insofar as the Sealing appear 
ratus is concerned, the only physical variation of 
inportance is the extension of neckportion 42 in 
relation to cone portion 4. Variation in the 
length of this extension is possible through ad 
justment of the position of neck portion 42 with 
relation to cone portion 4, which may be effected 
through use of thumb screw 46. Thus, the posi 
tion of thermocouple 43 in relation to the local 
ized heat source at the operating station cur 
rently occupied by work-holder 3 may be regul 
lated exactly to insure correct registration of the 
heat-treating temperature. 
As shown in Figure 1, temperature-determining 

device 38, when installed in work-holder. 3, 
rotates with the work-holder. For convenience 
in reading temperature-indicating device 44, it is 
desirable to provide for arrestment of the rota 
tion of cone portion 4 and neckportion 42 with 
out impeding the rotation of work-holder 3. 
Rotary bearings 49 and 52 provide frictional cou 
pling between work-holder 3 and device 38 and 
permit the operator to arrest device 38 independ 
ently of rotation of work-holder 3 by simply 
grasping temperature-indicating device 44. This 
provision for arrestment of temperature-deter 
mining device 38 independently of rotation of 
work-holder 3 is useful when a chain drive is 
employed since, in that event, it is not possible 
to arrest rotation of work-holder 3 without jam 
ming linkage. T and therefore simultaneously 
arresting all other work-holders in the apparatus. 
When connecting means 29 and linkage i? pro 
vide for frictional coupling as is the case when 
a belt drive is employed, it is possible to arrest 
the rotary motion of work-holder 3 without 
affecting the rotation of the other Work-holders 
in the System. In Such a case there is no neces 
sity for providing frictional coupling between 
work-holder 3 and temperature-determining 
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device 38, and flange 47, frame member 48, and 
bearings 49 and 52 are not required. 

In practice, the exact temperature gradations 
of the required heat-treating cycle are deter 
mined by calculation or from experience, and the 
localized heat sources, such as heat Source 9, 
are adjusted to approximate the desired tem 
perature at each of the operating stations 0, , 
etc. of the sealing apparatus. Temperature 
determining device. 38 is then installed in one 
of the work-holders and proceeds through the 
heat-treating cycle, registering the temperature 
developed at each of the operating stations. Devi. 
ations from the required temperatures are noted 
and fine adjustments are made until a complete 
test run with device 38 indicates accurate pre 
setting of the heat-treating temperatures at all 
operating stations. Device 38 may then be 
removed from the work-holder, if the operator So 
desires, and the sealing apparatus may be utilized 
for sealing electron gun mount assemblies into 
cathode-ray tube envelopes without encounter 
ing excessive breakage due to uncontrolled heat 
Stresses. 

Experience has indicated that once the proper 
heat-treating temperatures have been accurately 
established, the sealing operation may be contin 
ued for several hours without significant diffi 
culty. However, since the localized heat Sources 
are adjustable and are somewhat Subject to 
uncalculated variation, it is possible that they 
may become slightly maladjusted and produce 
undesired thermal conditions at the various Oper 
atting stations. This situation is evidenced by a 
noticeable increase in the number of flaWS en 
countered, with a resulting increase in breakage 
and loss of the completed tubes. When this con 
dition becomes evident, or at periodic intervals 
frequent enough to avoid such difficulty, the ten 
perature-determining device 38 may again be 
installed in one of the work-holders and a thor 
ough check may again be made of the prevail 
ring heat-treating temperatures at the individual 
operating stations. 
The arrangement and configuration of the 

improved apparatus for sealing electron guns into 
cathode-ray tube envelopes as described enables 
the operator to maintain an accurate check. On 
the exact heat-treating temperature at each oper 
atting station at the precise position desired. It 
is not necessary that the operator exercise par 
ticular skill or judgment in the positioning of a 
thermally Sensitive device such as a contact 
pyrometer; he is therefore free to concentrate on 
properly observing and recording the temperature 
itself. The invention permits accurate deter 
mination of the critical temperatures of the seal 
ing process in their predetermined sequence with 
out requiring elaborate and complex individual 
installations at each operating station. It fur 
ther permits determination of those tempera 
tures while requiring only intermittent attend 
ance by a single operator. Use of the invention 
has effected a Substantial reduction in the num 
ber of flaws produced in operation of the process 
and has led to a consequent marked reduction 
in the losses therefrom. 
While a particular embodiment of the present 

invention has been shown and described, it will 
be obvious to those skilled in the art that changes 
and modifications may be made without depart 
ing from the invention in its broader aspects, and, 
therefore, the aim in the appended claims is to 
cover all such changes and modifications as fall 
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within the true spirit and Scope 

I claim: 
1. Apparatus for sealing electrode systems into 

electron-discharge device envelopes including: a 
plurality of operating stations, each having at 
least one localized heat Source, arranged in pre 
determined sequence for subjecting said enve 
lopes to a predetermined heat-treating cycle; a 
plurality of spaced rotatable work-holders rela 
tively movable with respect to said Operating Star 
tions for transferring said envelopes and said 
electrode systems to each of said operating sta 
tions in sequence; driving apparatus for rotating 
said work-holders; a support member, generally 
simulating One of said envelopes in physical con 
figuration, removably installed in one of said 
work-holders; a temperature-indicating device 
mounted on said Support member; a thermally 
sensitive device operatively connected to said 
temperature-indicating device and fixed to said 
support member in a position to register the heat 
treating temperature at the particular operating 
Station momentarily occupied by said one rotat 
able work-holder; and friction coupling means 
between said driving apparatus and said support 
member to permit arrestment of rotation of Said 
support member independently of rotation of the 
remainder of said work-holders. 

2. Apparatus for sealing electrode systems into 
electron-discharge device envelopes including: a 
plurality of operating stations, each having at 
least one localized heat source, arranged in pre 
determined sequence for subjecting said en 
velopes to a predetermined heat-treating cycle; 
a plurality of Spaced rotatable Work-holders rel 
atively movable with respect to said operating 
stations for transferring said envelopes and said 
electrode Systems to each of said operating sta 
tions in sequence; driving apparatus for rotating 
Said Work-holders; a support member, generally 
simulating one of said envelopes in physical con 
figuration, removably installed in one of said 
Work-holders; a temperature-indicating device 
mounted on said support member; a thermally 
Sensitive device operatively connected to said 
temperature-indicating device and fixed to said 
Support member in a position to register the heat 
treating temperature at the particular operating 
station momentarily occupied by said one rotat 
able work-holder; and friction coupling means 
between Said work-holder and said support mem 

of the invention. 

ber to permit arrestment of rotation of said sup 
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port member independently of rotation of said 
Work-holder. 

3. Apparatus for Sealing electron gun mounts 
into cathode-ray tube envelopes including: a plu 
rality of operating stations, each having at least 
One localized heat Source, arranged in predeter 
mined sequence for subjecting said envelopes to a 
predetermined heat-treating cycle; a plurality of 
Spaced rotatable work-holders relatively movable 
With respect to Said operating stations for trans 
ferring Said envelopes and said electron gun 
mounts to each of Said operating stations in se 
quence; driving apparatus for rotating said work 
holders; a Support member, generally simulating 
a cathode-ray tube envelope in physical config 
uration, removably installed in one of said work 
holders; a temperature - indicating device 
mounted on said Support member; a thermally 
Sensitive device operatively connected to said 
temperature-indicating device and fixed to said 
Support member in a position to register the heat 
treating temperature at the particular operating 
station momentarily occupied by said one rotat. 
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able work-holder; and means, including at least 
one friction coupling device, for coupling said 
driving apparatus to said one work-holder and 
for coupling said one work-holder to said support 
member to permit arrestment of rotation of Said 
support member independently of rotation of the 
remainder of said work-holders. 

4. Apparatus for sealing electrode systems into 
electron-discharge device envelopes including: a 
plurality of operating stations, each having at 
least one localized heat source, arranged in pre 
determined sequence for subjecting said en 
velopes to a predetermined heat-treating cycle; 
a plurality of spaced rotatable work-holders rel 
atively movable with respect to said operating 
stations for transferring said envelopes and said 
electrode systems to each of said operating sta 
tions in sequence; driving apparatus for rotating 
said work-holders; a support member, generally 
simulating one of said envelopes in physical con- ; 
figuration, removably installed in one of said 
work-holders; a temperature-indicating device 
mounted on said support member; a thermally 
sensitive device operatively connected to said 
temperature-indicating device and fixed to said 
support member in a position to register the 
heat treating temperature at the particular oper 
ating station momentarily occupied by said one 
rotatable work-holder; a peripheral frame mem 
ber adapted to be supported in said Work-holder 
and frictionally coupled to said support member 
and providing support therefor; and a rotary 
bearing having an inner race in engagement with 
Said support member and an outer race engaged 
by Said Work-holder, whereby rotation of said 
Support member may be arrested independently 
of rotation of said work-holder. 

5. Apparatus for Sealing electrode systems into 
electron-discharge device envelopes including: a 
plurality of operating stations, each having at 
least one localized heat source, arranged in pre 
determined sequence for subjecting said en 
velopes to a predetermined heat-treating cycle; 
a plurality of Spaced rotatable work-holders rel 
atively movable with respect to said operating 
stations for transferring said envelopes and said 
electrode Systems to each of said operating sta 
tions in Sequence; driving apparatus for rotating 
said work-holders; a support member, generally 
Simulating One of Said envelopes in physical con 
figuration, removably installed in one of said 
Work-holders; a temperature-indicating device 
mounted on Said support member; a thermally 
Sensitive device operatively connected to said 
temperature-indicating device and fixed to said 
Support member in a position to register the heat 
treating temperature at the particular operating 
Station momentarily occupied by said one ro 
tatable work-holder; an outwardly extending 
flange fixed to said support member; a frame 
member retained by said flange; a first rotary 
bearing Supported by said frame member in en 
gagement With Said Support member when said 
support member is installed in said work-holder; 
and another rotary bearing having an inner race 
in engagement with said work-holder, whereby 
rotation of said support member may be ar 
rested independently of rotation of said work 
holder. 

6. In apparatus for Sealing electrode systems 
into electron-discharge device envelopes, of the 
type comprising a plurality of rotatable work 
holders in juxtaposition with respective localized 
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heat sources: a support member generally simu 
lating one of said envelopes in physical configur 
ation; a temperature-indicating device mounted 
On Said support member; a thermocouple opera 
tively connected to Said temperature-indicating 
device and adiustably fixed to said support mem 
ber in a position to register the heat-treating 
temperature of said localized heat source when 
Said Support member is installed in one of said 
Work-holders; and friction coupling means be 
tween said work-holder and said support mem 
ber to permit arrestment of rotation of said sup 
port member independently of rotation of the 
remainder of said work-holders. 

7. In apparatus for sealing electrode systems 
into electron-discharge device envelopes, of the 
type Comprising at least one rotatable work 
holder in juxtaposition with at least one localized 
heat source: a support member generally simu 
lating One of said envelopes in physical configura 
tion; a temperature-indicating device mounted 
On Said support member; a thermally sensitive 
device operatively connected to said temperature 
indicating device and fixed to said support mem 
ber in a position to register the heat-treating 
temperature of said localized heat source when 
Said Support member is installed in said work 
holder; a peripheral frame member adapted to 
be Supported in said work-holder and frictionally 
coupled to said support member and providing 
Support therefor; and a rotary bearing having an 
inner race in engagement with said support mem 
ber and an outer race engaged by said work 
holder, whereby rotation of said support member 
may be arrested independently of rotation of said 
Work-holder. 

8. In apparatus for sealing electron gun mounts 
into Cathode-ray tube envelopes, of the type com 
prising at least one rotatable work-holder in 
juxtaposition with at least one localized heat 
Source: a Support member comprising a cone 
portion and a neck portion and generally simu 
lating a cathode-ray tube envelope, said neckpor 
tion being axially adjustable with respect to said 
cone portion; a temperature-indicating device 
mounted on said support member a thermocouple 
operatively connected to said temperature-indi 
Cating device and fixed to said neck portion in a 
position to register the heat-treating temperature 
of Said localized heat source when said support 
member is installed in said work-holder; an 
outwardly extending flange affixed to said cone 
portion; a frame member retained by said flange; 
a first rotary bearing supported by said frame 
member in engagement with said cone portion 
when said support member is installed in said 
Work-holder; and another rotary bearing having 
an inner race in engagement with said neck por 
tion and an outer race engaged by said work 
holder, whereby rotation of said support member 
may be arrested independently of rotation of said 
work-holder. 

JOHN F. DE ANO. 
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