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My mventmn relatesiin genera,l to lead -in‘seals

for-enclosed electrical ‘devices’such as evacuated -

- ele¢tronic -discharge ‘devices 'and 'electric:lamps,
and moreparticularlytc a method and anparatvs
forthemanufacture of such seals.”

The: invertion “is patticularly ;applicable to 8 -

lead<in sedlzof :the soreglled: “ring” type wherein -

the :tead=in=iwires. are=sealed *in a. circular ar-
rangement through. s “unitary glass stem struc-

tureccomprising % glass flare ‘centrallryﬁj-oined o

anexhaust tabulation..

In-the manufacture:of: electric 'incandescent’

lamps and’isimilar.electrical devices, it is'cus-
tomary, during the sealing of the stem-into the

bulb;to-“work? the:softened-glass :at the seal,’

such 'as by a-pull-down movement:of the stem,
to :thereby--éliniinate sharp:angles ‘between ~the

15

stem ‘ang bulb: andiso-facilitate the:formation of -

a substantially ;strain-free: and: therefore me--

chanically strong sedl. :Sueh’a relative displace-
ment: of the stenrand ‘bulkiis. net permissible,
however, in-the case of certain:electrical devices
stuch:as cathode-ray fubes: wherein both:the stem
and-the bilb: neck carry -separate electrical ‘ele-

ments: which' must -be ‘precisely positioned with.

respect to one ancther and which must be'main=
tained: in:such precise relation dunng the seal-
ing-in-opergtion.

One: chject -of “my -invention is tcr pr0v1de a

method and-appsratus forsmanfacturing a stem

for-electrical devices which is-of relatively short

overall height and whieh will-readily seal-to the -
cylindrical-neck of-a-glass bulb- without:cracking.

Another objectds #o-provide a:method-of mak-
ing such sesls-without mechanically molding ‘the
fused-joint in which-the lead-in:wires are sealed:

Another-object of my ‘invention.is te provide a.
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methed and apparatus-for manufacturing g stem -

of the-ring-seal type which wilk readily ‘fusion~
seal-to the glass:neck -of & bulb; toférm. a me-
chanically ssttong seal; -without the need of dis-

40

placing the- stern ~and the bulh:neck relative to- '

one-another-during the:sealing epsration.
Turther-iobjects and advanbtages of my inven-
tion -will appearfrom the-foBewing description of

a species:thereof and:fromi: bhe aecompanying:

drawings inwhiely

Fig. 1 is a diagr ammatic planview of: a,pparafus
comprising my invertion fér manufacturing
stems: of the ring-seal itype, only the ~head-at
station-B being ‘shown: loadsed with the various
stetri parts; Fig. 2 is"a: vertical sectiom through
onerofthe heads of the saidiapparatus, the head

cwith thevarious: stetr parts in- their- as-

: shiown  pesitioned ‘atvthe: preheating sta=
55
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2
sembled sealing position -in the head;. Figs:-3:tor s
6 are fragmentary sectional views showing sucs

cessive “steps comprising ‘my improved ‘sealing.. :

method; Fig. 7 is 3 perspective view of thé seals:

‘puddling mechanism at-station Q and one of the:
heads positioned-theredat; Fig. 8'is a plan-view ol
the said “seal-puddling- mechamsm at station=Q; -
Fig. 9 is an elevation of the seal=puddling mechas: -
nism -at :station - @. and -the -operating meahs:
therefor; Fig. 10 is-an-elevation of the exhaust::
tube push=up device at-station T with'a coocper~-

ating-head shown in-section at said-station; Figs. .
11 to 13 are-fragmentary sectional views-showing::
successive-steps-of ‘4 modifiéd: sealing method ac--
cording to my-invention; Fig. 14:is an‘elevation;

partly-brokenaway, of the stem produced bythe:

modified :method-of . Figs. 11 'to -18; 'and. Fig.715 -
is an’elevation; partly:broken away, of the:stem::
produced by-the preférred ntethod of Figs.:3 t0 6.

In accordance with the invention, the Various::
stem iparts -are first-assembled in. proper sealing.
relation with the several-ledd-in wires circularly
arranged in a-confined arnular space-between dixr .

enlarged ‘or-flared ‘wall portion -dat the uppér-end = .
.of the-exhaust tube and:the cylindrical Wwall por<

tionof 4 glass flare orrstem tube which is prefei= -
ably placedin-aninverted position and which -
concentrically-ericloses ‘the-exhaust tube-enlarge=

ment. “With the stem parts thus positioned, the -

.cylindrical tportion- of - the flare -or -stem tube- is

first melted ‘around the lead-in wires. - Thentthe -
inner: glass “wall “of ‘the’ assembly - (i"e., the ren=
larged upper end portion of the: exhaust tube);
which ‘has been-heated: to the:softetiing point-by
radiation-of heatfrom the flaré tube or by addi=
tional hesgting ‘mesns: such as gas fires directed:
theredgainst, is then-expanded 'radially outward:’
against the lead=in ‘wires and into-adhering con+ -
tact with. the plastic flare wall by means of a :
suitable ‘puddling toel. The-joiit thus formed.::
ig then thoroughly heated te form a solid mass .
of molten-glass:’ Thereafter, in accordance withy
my- prefsrred process; o 'slight upward movement
is imparted to the ‘exhaust tubeto work and re-
distribute theglass -at the inner side of the seal"
and produce s ‘comparatively large mass of ‘glass
at ‘the :inner side of the lead=in  wires whicH..
completely imbeds the rupper weld knots of ‘the
said wires to a considerable depth.

Referring ‘to the drawings; the apparatus ac--
cording 1o the ‘invertion comprises a turret or:
carrier meraber | provided. with' a plurality (12
in this csse) of heads 2 located ‘at umiformly -
spaced intervals: argtind’ ‘the periphery of the tir-
ret.. Thetumwet s supported on a vertical shaft
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3
3 journalled in the machine bed 4 and is inter-
mittently rotated in a counterclockwise direction
to successively index or advance the heads 2 to
each of a plurality (24 in this case) of work sta-
tions A to Y. The indexing means for the turret
I may be of any well known type, such as that
illustrated and described in U. 8. Patent 1,742,153,
Stiles et al. :

Each of the heads 2 comprises a vertically ex-
tending hollow spindle 5 journalled in a bearing
6 on a bracket T which is fastened to the turret
I and projects from its periphery. The spindle
§ remains stationary while it is positioned at the
loading stations A to F but is rotated at the re-
maining stations G to Y by means of a moving
belt 8 which engages with a pulley 9 fastened to
the lower end of the spindle. ] C

At its upper end, the spindle 5 is provided with
suitable means for supporting and maintaining
the various stem parts in proper sealing relation
to onie another during the seal-forming operation.
For this purpose, the spindle 5 is provided with a-
cast-iron cap 18 fitting over the spindle head 1}
and having its top surface 12 provided with a
centrally located seat 13 for supporting a glass ex-
haust tube (4. The said exhaust tube is formed
at one end with an enlarged portion {9 of rela-
tively short length and providing a shoulder 16

which is adapted to rest on the seat i3. Heat is

conducted away from the shou'der portion 1§ of
the exhaust tube. through the seat {3 during the
sealing operations so that the said shoulder por-
tion retains its shape. The exhaust tube {4 is
positioned in the spindle with its enlarged end
15 uppermost and with its remainder or stem por-
tion . IT extending down into the hollow inferior
or bore 18 of the spindle'5, the said bore 18 being
just large enough to freely receive the said stem
portion of the exhaust tube while centering it in
the spindle. . T

The cap 10 and the spindle head I are further
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provided with a circularly arranged group of ver-

tically extending holes 19 for receiving and verti-
cally positioning a desired number of lead-in wires
20 at spaced points around and immediately out-
ward of the enlarged upper end {5 of the exhaust
tube {4, - In the particular case lustrated, four-
teen of such lead-in wires 28 are shown, each of
said wires comprising a three-part lead consisting
of inner and outer leads 21, 22 (Fig. 3) butt-welded
to an ‘intermediate press or seal lead 283, as indi-
cated at 24 and 25 respectively. - If desired, the
lead-in wires-28 may be provided with glass coat-
ings or beads 23’ fused to and.around the seal
lead portions 23 and the upper weld knots 24 of
the wires, as shown in dotted lines in Fig. 11.
The lead-in wires 20 are supported in proper ver-
tical position relative to the enlarged upper end
1§ of the exhaust tube, with the upper or inner
weld knots 24 of the wires located alongside the
said exhaust tube enlargement. (5, by means of a
stop or positioning collar 26 which is fastened to
the spindle 5 below the spindle head i1 and is ver-
tically adjustable on the spindie. The lead-in
wires 2§ are inserted and moved down through
the holes {9 in the spindle cap 10 and head I!
until their lower ends project out beyond the .
lower ends of the holes 19 in the spindle head {|
and engage the stop collar 26.

Positioned a short distance above the spindle
cap 10 and vertically aligned with the spindle §
is a cast iron plate or ring 27 for positioning and
supporting a glass flare or stem tube 28 concen-
tric with the enlarged upper end 5 of the ex-
haust tube 4. The said Hare 28 consists of a.
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4

short cylindrical neck or collar portion 29 approx-
imating the length of the enlarged upper end 15
of the exhaust tube i4 and having a flange 30 ex-
tending outwardly from one end thereof. The
neck portion 29 of the flare 28 is just large enough
in diameter to fit over and closely surround the
circularly arranged group of lead-in wires 20 posi-
tioned in the spindle holes 19. The flare support
ring 27 is fastened to and supported by a pair of
diametrically opposite posts 31 fastened to a col-
lar 32 which is secured to, but vertically adjust-
able on the spindle cap 10. 'The flare support ring
27 is provided with a central opening 33 concen-
tric with the spindle bore 18 and the circularly
arranged group of lead-in wire holes 19, and just
large enough to receive the neck portion 29 of the
flare 28 so as to center it on the spindle. The flare
28 is positioned in an inverted position on the
support ring 27 with its flanged end uppermost
and the flange 39 resting on the ring. The verti-
cal position of the flare support ring 21 relative
to the spindle cap 10 is so fixed, by proper adjust-
ment of the collar 32 on the spindle cap !9, as to
position the neck portion 29 of the flare directly
opposite or alongside the enlarged upper end 15
of the exhaust tube so as to surround the said
tube end portion. In. the case of large size flares
28, for instance those having an internal diame-
ter of around one inch or more, it is desirable to
keep the lower end of the flare neck 29 up off
the spindle cap 18, as shown, since with these
parts in contact the flare might crack because.
of excessive conduction of heat away from the
flare by the cap 10.

In the operation of the apparatiis according
to the invention, the various stem parts, com-
prising the. exhaust tube (4, the lead-in wires
28 and the flare 28, are loaded into their proper
sealing position in the head 2 (as shown in
Fig. 2) while the head is positioned at the load-
ing stations A to F, the complete loading of the
head usually being performed at stations A and
B. The loaded head 2 is then carried by the
turret { to idle station G where the spindle pulley
9 engages the moving belt 8 to initiate rotation
of the spindle 5.

From idle station G the head 2 is then suc-
cessively indexed in turn to each of three pre-
heating stations H, J and K where soft gas fires
34 from burners 85 located at said stations are
directed against the cylindrical portion 29 of the
glass flare 28 (as shown in Fig. 2) to preheat
the flare and so prevent it from cracking.

Following the preheating of the glass flare 2%
at stations H, J, and K, the head 2 is then suc-
cessively indexed to each of five similar sealing-
fire stations I, to P inclusive at each of which
is located two diametrically opposite pairs of gas
burners 86 which direct hard pin-point gas fires
31 (Fig. 3) horizontally against the neck por-
tion 29 of the flare 28. These fires 37 cause the
glass of the flare neck 29 to gradually become
molten and to gather up around the lead-in wires
20 in the manner shown in Fig, 8. At the same
time, the enlarged upper end {5 of the exhaust
tube 14 receives encugh heat by radiation from
the fused flare neck 29 to become plastic and
capable of deformation.

From station P, the head 2 is next indexed
to the glass puddling station Q where the en-
larged upper end 15 of the exhaust tube is pref-
erably further heated by a pair of opposed sharp-
pointed gas fires 38 (Fig. 4) directed downwardly
at an angle against the said uppper end of the ex-
haust tube, the glass of the flare neck 29 mean-
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while tbeing wiaintained in’its molten reondition
by iriofopposed gas fires 37 similak to:these:
atithéspreceding stations :Lito :P: "Fhe fires 38"
areangled downwardly at 4 sufficient anglé-tos
clear thie upper ends‘of the leaddin wires:20. 5
Dufing the: dwell: of the head 2:atistation @,
thesplastic tupper 'end <45 fof- thie tekxhaust “tube is
expanded horizontally outward:against the lead-
inswires 20 and dnto-intimste icontaet ‘with the:
moltenigiass of the flare neek 29:by means:of-a:10
suitable-puddling -deviee 739 located: abt said. sta-
tion. In accordance with the inveiition, ths Salu :
puddlingdevice 89 comprises:ia:: vertically
posed-puddlihg: rod 45 (Figs.71-8) vwhich: is firss
loweréd :into the -enlarged :upper end =15 of the iy5
rotatifigiexhaust ‘tibe: {4 randvisithenimoved:
laterally. into. outward: pressuresengagement with
thie said-uppér end of the-ekHaust:-tube, as:Shown':
~iniFigi 4 Ther continved: rotation: .of sthe ex-
haist tube: t4, while' the :rod: 48sis-tHus:pressed
outwardly -against:the plastie.wall:{8 6f the fex
haist tube, thus causes thesaid wall tobe pressed «
outwardly progressively:aroundiits-entife-circuna-
ferente -so-as to:imbed  the lead=inrwiresi28 and:-
stick<to the molten neck-28: ofthe Tare 2. Fhawy,
puddling -rod- 89 is:made-of: a suitable materialy
suchias brass or carbon, -whichrwill snot:perme--
nentiy: adhere ‘to-the-softened glass,-and-theigas
fires -38=ates located on-opposite- sides of:the Tod--
sorasnot to-impinge thereagainst. n
The horizontal -and vertical :ntovements “of:
the:puddling: rod 48 'may sbe -automatically.fef-
fected by ‘means:of a:vertically exteriding:oper--
ating:rod &t to:the upper end:ofwhichis: fastened:
a Horizontal arm:42:>which carries;the:puddling
rod 40 in a position directly over the spindle 5+
ofithe Head 2 at-station Q. The:tperating rod 41
isisupported insarsleeveibearing: 43 which is fag-
tened:to a bracket 44 secured 16 the-bed 4 of:the -
michine, . A
‘For -effecting : thie " vertieal: movenientszof- the"
puddling rod 49, thé lower:end ©of “he:'operating:
rod:4 iis conhected te a moreror:less horizontally:
exténding arm 45 (Fig: 9) through:a vetticalilink.
45 havingboth a pivotal and:swivel: cOnnectl o T
Wwith the-operatinig rod. . The armAs i :
on*s-Horizontal ‘shaft 48 supported inta beaung i
(not-sHow) ‘mourited-on’tke madhitiesbed. - An--
. otHer-arm’ 45 ‘Tastened o the Said sHdt 48 and "
extending therefrom in a diregtion moie or'less:
opposite-toithe drm @5 [iseornbotad by:aivertiedl !
1ink 59 tooné  end 'of-a‘réeker- arm Bl prvotally T
mounted on‘a stud’ shaf 52 Y+ O

the rocker-arm B{ carriés-a ]
on' theperiphery of & dise eam’ llmoun_be ok
main drive’shaft 55'of-the-machine.: Theean §4°
is’formed with-an-elevated portion B¢ apEd-a: de~
‘pressed ‘portion 57, The ‘elevated ‘portion 58-of
thie "caim “58 ' 1ifts and holds the ‘puddling rod 4%

in:its‘elevated ‘or 111')pe1"a‘t,1v«a posxtlon (a5 $hown'
in full lines in Fig.9) ‘just befdre and during ‘the:
index movement of the turret:l so thit the said’

rod-40:is. up out of the path of movément of the

lead-in.wires 20.and ‘the other parts:of the stém..
assembly as. the. latter :is .indexed fo-and away-
from station Q. The-depressed. portion-57.0f:the.-
cam 54 allows: the operatingirod: 44, -arm-42-omd
puddling irod-43 - to -move ~Gown;=of- their-own
Wezght tb'the lower or opcrativ‘e p@sition of th‘e'
as’seon as 8 head 2 reache; station and ’Whhe":'
it ‘is- positioned: thereat. The lowerddpositionsof:
the‘puddling: rod 4¢is determingd by the: engage~

ment of ‘an adjustable stopcollr 53 ‘onitlistoper- 7

45

55

“60

Fot

ating: rod: 4I with theupper ‘end 59 of- the sleeve
beating:43. -

For ieffecting «the horizontal movéments.of-the.
puddling:rod 40:into and out of pressure engages
ment with:the plasticside wall of .thie exhaust fube -
enlargement <15, the -operating .rod &{ is provided:
with'aihorizontally extending -arm or bracket 60
carrying an-upstanding finger.or pin:§ {. ‘The pin-:
§i-.isvengaged:by. a.roller 162 carried by g ‘hori=
zontally reciprocaple slide 83 to thereby move the: -
pinand ‘thius.rotate the operating rod 41 clock-
wise:(gsviewed in/Fig..8) so as to move the pud-
diingwad 48-1laterally out of engagement with the
enlargediupper.end 15 of the exhaust tube and re-
turn: itito ‘its: normal position more ‘or less cen-
tered with respect £o the.spindle §, as shown. in:
fullilinesin Figs: 8'and'9. ( The slide 63:is slidably:
mounted “in‘a ‘guide block 64 -secured to the
michine bed 4, and: it ‘carries-a pin 65 which is:

regeived.>within. the space 66 between the: two

axims at ithe- bifurcated end: of ‘a lever arm .81
which is:fastensd to a horizontal shaft €8.sup-
ported ‘en the machine bed 4. ‘The shaft 68 car-
rigs:another arm:§9 which is. connected by a ver-

‘tieal-linik 70 to one end.of a:rocker arm 1§ pivot-

ally ‘mounted.on ‘asstud shaft 72.. The other end-
of “thé Trocker arm- T1 carries a roller 13 which
ridés on:the:periphery of a disc cam 74 mounted -
on the main drive shaft 58 and provided with-a
depressed portion 75 and a slightly elevated: por-
tion18. The elevated portion 78 .of the cam ef-
fects the return movemeént of the puddling rod
4810 1ts - moperatlve or-centered. postion.relative
toithe sspindle 5 just ‘hefore: the said -rod -48 “is

& raisedto its elevated position by the eam 54. - The-

depressed portion 75 of ‘the ecam T4 allows the- -
puddling ‘rod ‘46:to :be moved laterally from:its
cetitered ‘postion inte outward pressure-engage~
ment with“the-plastic “upper end {5 of the ex---
haust tube just after the-said rod-88 moves down.
to-its lowerediposition féllowing the arrival-of a
head 2-at:station Q.. The depressed portion 75. of
cam 14 permits ‘the roller ‘62" ¢on slide *83 'to ‘be -
withdrawn or moved:laterally away from -the pin

8¢ by the-attion of a‘tension-coil spring 171 con-

nected: hetween the rocker arm:T! and the bed or -
otherstationary part of the machine. Upon such
withdrawal of the roller §2 away from the pin §i,
the operating rod &1 is'then free to rotate coun-

“terclockwise (Fig. 8) so as to swing the puddling -

rod 748 1aterally - froin- its céntered position infto
engasement iwith the plastic upper end 18 of the -
exhaust tube.:
tationgl -movement- 'of the operating rod 4f:

‘necessary 6 move the puddling rod 48 against the -

exhaust tube wall portion 15 :is effected by the
action:of -a ' more or “less “horizonially . disposed.
tension:coil spring 78 which is connected between
posts: 18 extending from. two.arms.88 and 81 one-
of ‘which "tarm:88) -is fastened to.a collar: 82:se-~
cured to ‘the:upper end of the sleeve bearing 48

‘and:the other one of which (arm-81) is fastened

to'the stop collar 58 onthe operating rod:-4f.  The -
two arms. 80, 81 are'more. or less side-by-side one
another-when the: puddiing rod:48 is in-its lower-
mastiposition: . Arm 81, which. swings:-with the
rotating ‘movemients of -the operating rod &4, is
provided' with-'a ;stop.:serew or pin 83 which is
adspted.to engage:the other or stationary arm:89"

toithereby:limit the extent of latéral movement

of therpuddling rod 49 away from its normal‘cen-
tered position by the spring 78 and sc determine-
the smount’cfrexpansion: of the plastic:upper-end

‘Waﬂl 15°0of the exhaust tube by-the puddling rod.

Following the:glass ‘puddlirig-operation-at sta- -

The -slight counterclockwise .ro-- -
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tion Q, the head 2 is successively indexed to:sta~
tions R and S where sharp-pointed fires 37 and
38, like those at station Q, heat the flare neck 28
and the upper enlarged end 15 of the exhaust
tube into a solid mass of molten glass as shown g
in Fig. b. -If desired, the stem may be considered :
completed at this stage and may be used in the
form shown in said Fig. 5.. However, I prefer to
further work the seal and modify its shape to that
shown in Figs. 6 and 15.

The form of seal shown in Figs. 6 and 15 is ob- -
tained by moving the exhaust tube {4 upward a
slight distance relative to-the flare 28, during
the index of head 2 to the next station T, to
“work” and redistribute the molten glass at the 15
inner side of the seal. This “push up” of the ex-
haust tube assures the presence of a compara-
tively large amount of glass at the inner side of
the lead-in wires 28 and completely imbedding
the upper weld knots 24 thereof to a considerable  2p
depth, such a glass distribution enhancing thee
formation of a strong and hermetically tight seal.

The “push up” of the exhaust tube (4, during
the index of the head 2 from stations S to T, may
be conveniently produced by a push rod 84 which o5
is reciprocably mounted in the bore {8 of the
spindle 5 and which engages with an inclined
cam track 85 (Figs. 1 and 10) mounted on the
bed 4 of the machine. The push rod 84 is pro-
vided -with a transversely extending pin 88 which 3y
projects info, and normally rests on the bottom
of a vertically elongated slot 87 in the spindle 5
to thereby support the push rod in the spindle.
"The upper end 88 of the push rod 84 is normally
spaced a slight distance below the lower end of 33
the exhaust tube 14, as shown in Fig. 2.

During the index of the head 2 from stations
S to T, the push rod 84 rides up the inclined cam
track 85, thus engaging the lower end of the ex~
haust tube 14 and pushing it up the desired 4¢
amount as determined by the setting of an ad-
justment screw 88 which is adapted to control the
elevation of the cam track 85. During such up-
ward movement of the exhaust tube (&, the glass

10

flare 28 remains in its original position down on 45

the flare support ring 21, rather than being lifted
up off the ring by the exhaust tube, by reason of
~ the fact that the hot flange portion 3% of the

flare 28 sticks to a slight degree to the cast iron
flare support ring 21. .

Following the glass “working” and redistribut-
ing operations at station T, the head 2 is then
indexed in turn through the remaining idle sta-
tions U to X, inclusive, where the completed seal
is allowed to cool in the surrounding atmosphere 55
s0'as to permit its removal from the head 2 by an
operator at the unloading station Y. During the
cooling of the completed stem, the diiference in
the cooling and contraction rates of the glassand
the cast iron flare support ring 27 ordinarily 60
causes the glass flange portion 38 of the completed
stem, which theretofore had been stuck to the
said ring, to break away from the ring 27 and thus
free the stem for removal from the head. How-
ever, in the case of smaller size seals, such as 65
those having a flare neck diameter of less than
one inch or so, it may be necessary to accelerate
the ceoling of the glass stem, as by air jets 99
directed thereagainst at one or more of the cool-
ing stations U to X (preferably station W), in 70
order.to separate the glass flange 30 of the stem
from the metal support ring 27.

In the modified seal-forming method illustrated
in Pigs. 11 to 13, the glass flare or stem tube 28
is mounted on the spindle 5 in a position the re- 75

50

8 '
verse from that which it occupies in the previously -
described method, i. e., with its flange 30 lower-
most and resting on the upper surface 12 of the
spindle cap 10. For this purpose, the upper sur-
face 12 of the spindle cap [0 is formed with an
annular recess 91 for receiving the flange 38 of the
flare or stem tube 28 and centering the latter on
the spindle 5. The said upper surface 12 is also °
provided with a raised frusto-conical seat 92 for -
engaging the underside of the stem tube flange .
30 to further support and center the stem tube
28 on the spindie.

With the exhaust tube (4, lead-in wires 20
and flare or stem tube 28 mounted in proper
sealing relation on the rotatabie spindle 5 in
the manner shown in Fig. 11, the cylindrical
wall or neck portion 29 of the flare or stem tube
28 is first preheated by directing thereagainst .
a soft gas fire like the fire 34 shown in Fig. 2.
Thereafter, the said neck portion 29 of the rotat- .
ing flare 28 is subjected to intensive heating by
a pair of hard pin-point sealing fires 93, 94 to
thereby melt the said neck portion 29 down and
around the lead-in wires 28 in the manner illus-
trated in Fig. 12. Gas fire 93 is directed approxi-.
mately horizontally against the upper region of
the cylindrical flare neck 29 while gas fire 94 is -
directed approximately horizontally against the
lower region of the said flare neck at the zone
where the seal is ultimately formed as shown
in Fig. 13. During fthe heating and fusion of
the flare neck 29 by the gas fires 93, 94, the heat
radiated by the fused glass of the flare 28 serves
to heat the enlarged upper end {5 of the exhaust
tube sufficiently to soften it so as to be capable
of deformation.

When the heating and fusion of the flare 28
has progressed to the point where the upper end
of the flare neck 29 has melted down approxi- -
mately to the level of the upper end or rim 95
of the exhaust tube 14 as shown in Fig. 12, the
puddling rod 48 is inserted within the enlarged
upper end of the exhaust tube and is then moved
laterally into outward pressure engagement with
the plastic enlarged wall portion {5 of the rotat-
ing exhaust tube to thereby expand and press
the said wall portion (5, progressively around
its entire circumference, against the lead-in
wires:28 and into adhering contact with the fused
neck 28 of the flare 28. The puddling rod 40
is held against the plastic wall 15 of the exhaust
tube during at least one complete revolution of
the spindle § so as to expand the said wall i5.
completely around its full circular extent. )

After the enlarged tupper end i5 of the ex-
haust tube has been thus joined with the fused
flare neck 29 so as to imbed the lead-in wires
20, the glass around the said wires is then fur-
ther heated by gas fires 94 and 96 until it be-
comes & Solid molten mass and sags down onto
the flat top 97 of the frusto-conical flare seat
92, as shown in Fig. 13. The gas fire 98 heats
the glass at the outer side of the lead-in wires
20 while the gas fire 96 is directed against the
glass at the inner side of the said wires. As
shown, the fire 96 is preferably directed down-
wardly at a relatively steep angle so as to clear
the upper ends of the lead-in wires 20.

When the fused glass around the lead-in wires'
20 has thus sagged down onto the top 97 of the -
flare seat 92, the heating of the glass is dis-
continued and the stem allowed to cool, after
which it may be removed from the head 2. As
shown in Fig. 14, the completed seal thus formed
is characterized by a relatively thick band of
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g gIass 84" which' inibeds' the press-leads 23" anid
- ipper weld knots to &’ considérable depth; thus
- providing a” very strohg” and hermeétically  tight
,seal

“What I ¢laim as néw- ard désire to’ seuuze by -

“Lietters Patent of the United States i is:

17 The method of making steéms for sealed élec-
trical devices which’ comprises assen’lbhng a'glass
“fisre tibe concentmcally arotnd” an “énlarged

“tibuldr efd of 4 glass exhaust tube" with* 4 lu-“’

"‘rahty Of lead-in" Wirés extendmg long1tudmalfy
“bétweeni the flare tube ‘dnd the’ enlarged end of
“tHe *éxhaust tube; fusing & portmn of the"fidre
-tpﬁbe around the lead—m eres and heatmg the
- dition,: expanding" the plastm exhgust’ tube ‘end
g agalnst the ‘leadingin  wirés~and - inte ¢ontact

with the fised portion of the’ ﬂare by* applymg
“pressure laterally cutward-against a hmlted grea,

<6 the inner-wall of the-saidtube end-and thence -

progressively around the periphery of said: wall
. “fusing ‘together the- flare tube’ and the! saxd ‘ex-

haust tube end into & sold moltan mass, and then
‘displacing’ the “exhaust’ tibe “a ‘small’ distance

“longitudinally- inward: 6f the faré while the said s

- masstig still ‘plastic ‘o reédistribute and’ t‘ncken
“tHe glass-at'the inner'side of the'seal.-

2. The method of making stems for- sealed
felectrmal devices ‘Which" comprises assémbling a

glass flaré tube coneentrically around an enlarged :

“tubular end of-a-glass exhaust tube: with: & plu-
"yality  of lead-in wires-éxtending- longltudmahy
-bétweeni thie flare-tube and the enlargéd ‘end of
-the-exhaust: tube, fusing & portion; of ‘the’ ﬂa.re

-tiibe - ground the 1éadin wires and hedting the

-$8id- end: ‘of ‘the' exhaust tibe’ 0 a plastic con-
‘dition; pressing a-tool laterally outward: agamst
“the inner wall of the said-exhaist tube énd to

expand the said end and press it against™ the
lead=in wires-and the flare tube while the latter

“is in ‘'a’ fused condition,-fusing-together the flare
tube and thé said exhaust tubé end into a solid
srholten- mass, «and - then displaciiis “the: exhaust
tube a small ‘distance longitudinally-inward’ of
the flare-while: the said:mass is Still plastic to
redistribute and thicken the .glass at the-inner
‘s1de of the seal.

3. Theniethod of mgking” stems for sealed ¢lec~
“tFidal devices Which ¢omiprises assemblinig 4-glass
flare  tube conéentrically around an enlarged
“tubular end of a glass exhaust tube with a plu-

rality- of glass- -beaded lead-in -wires extending:

lotigitudinally through thé ainular space be-
tween the flare tube and the enlarged end-of ‘the
-exhaust tube and having their- glass beads’ lo-
‘cated within the said space, fuslng a4 portmn
‘of-'the’ flare tube around the lead-in wires-and
the glass beads thereon-and heatmg the: sa1d end
pandmg the said exhaust tube end agamst the
léead-in -wires and the glass ‘peads thereon:and

against the flare tube while the said glass beads,

and flare tubedre ing fuged condition, fusing to-
gether: the flare tube,the glass beads and: the
.said exhaust tube end:into:g solid molten”ixiass,
and then displacing the exhaust tube a small
distance longitudinally inward of the flare tube
while the said mass is still plastic to redistribute
and thicken the glass at the inner side of the
seal.

4. Apparatus for making stems of the ring-
seal type comprising a head having means for
supporting a stem assembly comprising a -glass
flare tube, glass exhaust tube and a plurality of
Jead-in wires in sealing relation with the flare
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-gealing relation ‘with thé éxhaust tube éxte

“With- the lead-in wires" -extending- ver

'SEmbly COmprlSl"lg a gla
‘Ruyst tube - and & plurality -of legd-in Wires " in

10

fiibe concentrically” Sirrgiinding“an énd’ of the
“éxhaust’ tube and‘ the léa
'*longitudma}ly “between- sal

o wires: extendf
tubes through the
annular’ space therebetween means Iocatedf Hit-

“jadent-said “head’ for fusmg ‘the flare tube and
";the Sald end of‘ the’ exhatist tube ieans for éxX-

s&al type compbrising - & ‘head’ havmg me
supportmg a stem assembly c0mprlsmg g g

flate tubs, glaiss exhaust-titbe and a plurality of
Teddiin- wires -in -séaling relation  with - theflare
“tube concentncally surfounditig- an end of- the

~exhaus., tube and the lead-m eres extendmg

- gnnular spacée thelebetween means located‘ ad-

jacent said-head for- fusing-the flare” tubetand

<tne sald end’ of the- exhaust tube,” rhéatis’ com-

prigifg o puddhng rod -of smialler diameter: than
the said:end 6f- the ekXhalst tube -gnd movable
Idterally’ within-the Said'end of the éxhaust tibe

“to exXpand- it -against the lead-in wires and- the
“flare tubé; means to effect ‘rélative rotary move-

meht betweén'said rod and--thé stein assemb?y

“gbout the axis of the stem: assénibly to expand
‘the-exhaust tube: ehd- atound: its-entire -¢ircuni-

ference, and méans ‘for subsequently- m0v1ng~the

Céxhsust tube a small-amount 1on01tucl1na11y in-
ward of the flare: tube: to-work ang reédistribute
~the glass at the innér side of thé séal.

6.- Apparatus for making’ stems of " thie Fitig~
seal type- comprxsmg a -carriér member prov1ded
with~a-plurality of heads-eéach -comiprising-a ro-
tatable ‘spindle arranged 10 support-g-stem* as-
sembly -comprising-& glass flave tube, g‘lass 6%
haust- tube and -a- plurality ‘of ‘lead-in wires- fn,

vertically-and” “the flare tube" concentrically '
rotinding- ‘the upper end of thé éxhaust tube'a

through: the ‘annular Space between the
tubes;: means  for intermittentiy” 1ndexmg 4
carrier member to successively index said heads
to- & plurality’ of work-stations, meains at-oné of

'siid stations for fusing'a porr,mn of the flare tibe

around the lead=in wires; meésns- ata succeedmg
station for -heating” the uppér end-of the ex-

~haust tube 'to" a plastlc cOndmon and’ expandmg

it-against “the -léad-in’ eres -and the flare’ ¢
meéans at a subsequent-station for- fusing

-gether the flare’ t:ube and’ the upper end’ of the
-exhaust tube’ into a’ sohd molten mass, and means

for subsequeritly” movmg "the” exhiaust tubé’ up-

‘ward a small” a;rnounu to work  and redistridute

the glass at the inner side‘of the séal.
7. Apparatos’ for- making stéms- 6f° thé ring-

“seal: type comprising a’ carrier member prmhued
“with: a plurality of héads’ éach” comprismg g’ xjp-

tatable’ spindle arranged o’ supbort 4 stei*ds-
s’”ﬁale tube, glass €X-

sealing relation with the exhaust tube extending
vertically and the flare tube concentrically sur-
rounding the upper end of the exhaust tube and
with - the lead-in  wires extending vertically
through the annular space between the said tubes,
means for intermittently indexing said carrier
member to sucecessively index said heads to a plu-
rality of work stations, means at one of said sta-
tions for fusing the flare tube around the lead-
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.In wires, means at a succeeding station for heat-
.Ing the upper end of the exhaust tube to a plas-
tic condition, a vertically disposed puddling rod
Jocated at said succeeding station in a position
out of the path of index movement of the head
_and the stem assembly mounted thereon, means
for first introducing an end of said puddling rod
into the upper end of the rotating exhaust tube
and then moving the rod laterally against the
-said exhaust tube end to press it outwardly
-against the lead-in wires and the fused flare tube
during rotation of said spindle, and means at
a subsequent station for fusing together the flare
tube and the upper end of the exhaust tube into
_@ solid molten mass.

8. Apparatus for making stems of the ring-seal
type comprising a carrier member provided with
a plurality of heads each comprising a rotatable
spindle arranged to support a stem assembly
comprising a glass flare tube, glass exhaust tube
and a plurality of lead-in wires in sealing rela-
tion with the exhaust tube extending vertically
and the flare tube concentrically surrounding the
upper end of the exhaust tube and with the lead-
in wires extending vertically through the annular
space between the said tubes, means for inter-

- mittently indexing said carrier member to suc-
cessively index said heads to a plurality of work
stations, means at one of stations for fusing
the flare tube around the lead-in wires, means
at a succeeding station for heating the upper
end of the exhaust tube to a plastic condition,
a vertically disposed puddling rod located at
said succeeding station in g position out of the
path of index movement of the head and the
stem assembly mounted thereon, means for first
introducing an end of said puddiing rod into the
upper end of the rotating exhaust tube and then
moving the rod laterally against the said exhaust
tube end to press it outwardly against the lead-
in wires and the fused flare tube during rota~
tion of said spindle, means at a subsequent sta-
tion for fusing together the flare tube and the
upper end of the exhaust tube into a solid molten
mass, and means for subsequently moving the
exhaust tube upward a small amount to work
and redistribute the glass at the inner side of
the seal.
9, Apparatus for making stems of the ring-
seal type comprising a vertically disposed spindie
“having openings for receiving and vertically sup-
_porting a glass exhaust tube and a plurality of
lead-in wires in sealing relation with the lead-in
wires spaced about and alongside the upper end
of the exhaust tube, means carried by the spindle
for supporting a glass flare tube concentrically
about the upper end of the exhaust tube and
.around the said lead-in wires with its flared end
uppermost, means located adjacent said spindle
for heating and fusing the contiguous wall por-
tions of the flare tube and the said exhaust tube,
a puddling rod associated with said spindie and
" movable into and thence laterally within the
upper end of the exhaust tube to press the wall
_thereof laterally outward against the lead-in
wires and the flare tube, and means comprising
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a push rod vertically movable within said spindle
to move the exhaust tube upward and thus effect
a working and redistribution of the glass at the
inner side of the seal.

10. The method of making stems for sealed
electrical devices which comprises . assembling
a glass flare tube concentrically around an en-
larged end of a glass exhaust tube with a plu-
rality of lead-in wires extending longitudinally
between said tubes, fusing a portion of the flare
tube around the lead-in wires and heating the
enlarged end of the exhaust tube to a plastic
condition, expanding the said exhaust tube end
against the lead-in wires and into contact with
the flare tube while the latter is in a fused con-
dition, fusing together the flare tube and the
said exhaust tube end into a solid molten mass,
and then displacing the exhaust tube a small
distance longitudinally inward of the flare to
redistribute the glass at the inner side of the
seal.

11. The method of making stems for sealed
electrical devices which comprises assembling a
glass flare tube concentrically around an enlarged
upper end of a vertically disposed glass exhaust
tube with a plurality of lead-in wires extending
vertically through the annular space between
said tubes, fusing a portion of the fare tube
around the lead-in wires and heating the said
enlarged end of the exhaust tube to a plastic con-
dition, expanding the said exhaust tube end
against the lead-in wires and into contact with
the flare tube while the latter is in g fused con-
dition, fusing together the flare tube and the
said exhaust fube end into a solid molten mass,
and then displacing the exhaust tube a small dis-
tance vertically upward relative to the flare tube
to re-distribute the glass at the inner side of the
seal.
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