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Our invention velates to the manufacture
of tipless radic vacuum tubes, incandescent
lamps and other sealed electrical devices and
more parbicularly to stem heads of machines
5 used 1n such manufacture. The invention
may, in fact, be used in combination with or
as an attachment to any of the well known
types of stem making machines now in use.
The invention is adapted to hold and sup-
asseinbly of parts from which are
made the stems of such tipless lamps and
radio tubes and ‘to perform the operations
of heating and pressing the glass of the
stem tube about the lead wires and forma-
tion of a union between the exhaust tube and
the stem tube and of a passage through the
stem tube communicating with the exhaust
tube. In addition to this it comprises means
for glazing the end of the exhaust tube si-
multanecusly with, and as a part of the op-
eration by which the passage through the
stem tube is formed.

The stems of incandescent lamps and tubes
are  manufactured upon so-called stem
making machines. These machines are of
various types, but all comprise a revolving
table or frame, upon which are mounted, one
or more “heads” adapted to hold the assem-
bly of stem parts and to move the said as-

sembly into various positions of the machine -

where the -operations comprised in stem
making arve performed. A very generally
used type of stem making machine has six
heads so mounted and the rotating table
moves each head through six positions. The
parts from which the stem is to be made are
placed upon the head when it is in the first
and second positions.  Thése parts consist
of a piece of flared tubing, called the stem
tube, the lead wires and in case of stems for

tipless devices, a tube of smaller diameter.

than the stem tube arranged coneentrically
within the stem tube. The head itself com-
prises a frame mounted on a sleeved post,
supported upon. this frame are a die ‘block
adapted to hold the assembled parts from
which the stem is to be made, a- pair of
jaws to clutch the stem glass ]
mn place on the die block and a second pair
of jaws, called press jaws, set at vight angles

and -hold it

to the clutching jaws. The function of the
press jaws is to clamp the softened glass of
the stem into an air tight seal about leads.
In the case of stems for tipless devices, the
machine also includes a post moiunted at the
top of the frame, supporting a clutch adapted
tohold the exhaust tube concentrically. with-
in the stem tube. This cluteh is operated
by hand and requires an' operator to open
it and insert the exhaust tube when the head
is in the first ‘position. Another operator

is required to open it and remove the finished

stem. when the head is in-the last position,
At the first position the operator feeds the
parts to make the stem.  When this is CoIm-

pleted the head moves to the next posttion: -
where it pauses. between two or more blow .

pipe fires, the flames of which meet and focus
oil the lower portion of the stem tube, A fter
a suitable heating-here the table revolves and
carries the head to the next Jposition where:a
further heating takes place; the stem head
pausing between two groups of fires, ome

group on each side. In the fourth position

four or more blow pipes on each side focus
upon the lower portion of the stem tube. . In
this position the glass of the heated portion
of the stem tube has become soft and almost
luid and two pressing jaws attached to the
stemy head elamp this soft glass, pressing it
into a flat air tight seal about the lead wires.
In the fifth position a single fire ‘prevents
the too sudden cooling of the glass and it is
in this position ordinarily that, in the case
of stems for tipless devices, an air jet ar-
ranged 80 as to come in alignment with the
exhaust tube which is held by a clutch within
the stem tube, blows a current of air through
the exhaust tube and through the softened
glass of the stem tube thus forming an open
passage through which the device may later
be exhausted of air. In the last position the
operator-removes the finished stem from-the
head.

Tt is the object of the present invention to -

provide.a clutch adapted to hold the exhatst

‘tube concentrically within the stem tube and

automatic means for opening the same in

order that the finished stem may be removed

at the end of the stem making operations,
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Tt is a further object to provide a means by

which the exhaust tube may be sealed to the
2}

stem tube, a passage blown through the stem.

tube communicating with the exhaust tube
and glazing or smoothing thie glass about said
passage and about, the lower end of the ex-
haust tube which fits into the rubber pump
connections.

- The instrumentalities embodying this in-

%0 vention comprise a clutch of a novel construc-

tion mounted upon the stem head and a cam
affixed to the central post about which the ta-
ble revolves. Gas and air ducts arranged at
the sixth position so as to blow a sharp jet
of flame through the exhaust tube and a soft

“flame against the portion of the stem tube

wall where the exhaust tube has been sealed
on, perform the operations of smoothing the
outer end of the exhaust tube, puncturing the
wall of the stem tube and glazing the joint.

. The invention will be clearly understood

_cluteh and the cam by which it is opened;"

“by reference to the drawings in which Fig.

1 represents partly diagrammatically a stem
head complete with the exhaust tube clutch

“of our invention attached; Fig. 2 is a view
“of the stem head and clutch taken at right
“angles tothe view in Fig. 1; Fig. 3 diagram-

matically shows a detail of the exhaust tube

Fig. 4 diagrammatically shows a plan view
of the bed of the stem making machine with

“the revolving table having six stem heads
. mounted thereon; Fig. 5 is a detail of the

flame nozzle; Fig. 6 shows the exhaust tube
“in the preferred form; Fig. 7 is an eleva--

“tion showing the assembly of stem parts in
~place on the stem head in position 8’; Fig.

8 shows the assembly in position S2: Fig.

-9 shows the heating operation in position 5°;

50

§¢

65

Fig. 10 shows the operations of heating and
sealing the exhaust tube to the inner wall
of the stemn tube and the pressing of the seal

~which are simultaneously formed in position

St*; Fig. 11 shows the operations of glazing,
annealing and formation of the passage of
the exhaust tube through the stem tube which
are simultaneously conducted at position S°.
Fig. 12 shows the finished stem as it is re-

leased from the exhaust tube clutch in po--
sition S. ' ' '

Referring now to the drawings, A is a
frame terminating at the lower end in the
sleeve; A’, through which the rod, B, moves.
At the top of the rod, B, is fixed the double
link, G, to which are pivoted the arms, D and
D’.  The clamping jaws, B and X, are piv-
oted fo the lugs, F and F’, which are fixed

to the upper part of the frame, A. To the-

clamping jaws, E and B, are also pivoted
the arms, D and D’. A post, G, set in the
frame, A, supports the exhaust tube holding
apparatus which is'shown in detail in Fig.-3.
A die block, H, is set into an orifice in the

“top of the frame, A, and there fastened, by
Theans of a set screw or other means.

‘protrudes
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On the stem head, as will be seen by ref-
erence to Fig. 2, stem holding jaws, K, are
affixed. A spring, L, serves to hold the jaws
closed and they may be opened by pressure
exerted upon the pressure pieces, M and M.
The stem head either singly or with a number

“of other similarly constructed stem heads is

set into the revolving table of the stem mak-
ing machine, the shoulder, N, resting upon
the table and the sleeve, A, being set into
an opening adapted to receive it through
the table, O, so that the end of the rod, B,
‘ below. - At the pressing position,
shown in Fig. 4, at S*, a cam beneath the
table, O, causes the rod, B, to rise, thus clos-
ing the clamping jaws, E and E’, so as to
form the press of the stem. After the press
i so formed the cam permits the jaws C and
E’ to open again.

As will be seen by reference to Fig. 8 the
exhaust tube holding apparatus consists of a
supporting bar, ¢, on which is mounted a
pair of jaws, b, operating in scissors fashion
which are held shut by the spring, ¢. The
supporting bar, &, is affixed to the post, G,
of the stem head by the set screw, %, as shown
in Figs. 1 and 2, and at the opposite end of
the bar-is a pivot, . The arms, ¢ and 7, are
rigidly connected in angular relation to each
other and pivoted at the point of union:to
the supporting bar, @, by the pivot, d. The
arm, ¢, carries at its outer end a roller, g.

- At the extremity of the arm, £,is fixed a post,
4. In Fig. 3, the roller, g, 1s shown contact-
ing with the cam, Q, which is affixed to the

center post of the machine (see Fig. 4).

In Fig. 4 which represents a plan view:of
the stem making machine, the table, O, re-
volves ‘above the bed, P, about the center
post, R ; stem heads are mounted on the table,
O, at the positions, S, $’, 82, $°, 8¢, and S°.
Focusing blow pipe fires are mounted at the
positions 82, 8¢, and S*. At S?, the fires, T

-and U, consist of single blow pipes placed on
* opposite sides of the position: At S?, double

blow pipes T’ and U’ are placed oppositely
and at S¢, quadruple blow pipes are similarly
positioned. The fires of all these blow pipes
focus at the lower extremity of the stem
tube supported on the die block, H, of the
stem head and the revolving table, O, causes
the heads to pass between them. Two addi-
tional fires, one, V, preferably at position,
St, and one, V’, preferably at position 3%,
are positioned a little higher than the other
fires so that their flames impinge against the

wall of the stem tube at a point above the
press, which is formed at position, Se. At

position, 8%, a pipe, X, carries air and gas
under light pressure to a nozzle over the ex-

~haust tube of the stem upon the head in that
“position. - The pipe, X', carries gas to a pilot

light provided to keep the gas burning con-

* stantly at the nozzle of X. This nozzle and
“the pilot light are shown in detail in Fig. 5.
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In Fig. 5, a length of rubber tubing, &,
connects with the gas and air pipe, X, shown
in Fig. 4 at position S% A burner, m, at
the end of the rubber tubing, k,carries a flame
5 constantly burning and the metal dise, A
serves as a shield preventing the flame at
the end of the burner, m, from melting or
burning the rubber. "A gas line, n; is'ﬁept
burning so as to relight the flame at 7 in caso
it should become extinguished. Projecting
down from the burner, m, a locating -device
consisting of a wire hook, o, engages the end
of exhaust tube of the stem and brings it in
line with the fire of the burner, m.

Having thus described the various parts of
our invention we will now explain its opera-
tion. An operator at position, S, of the re-
volving table, inserts the lead wires into holes
in the die block H, of the stem head which
at the moment is in that position. The table
then moves, bringing this stem head to posi-
tion, 8, where 1t stops. Another operator
at this position, places the stem tube, a piece
of flared glass tubing about the lead wires
with the flared end of the stem tube up. This
operator then forces a glass exhaust tube of
smaller diameter than the stem tube and pref-
erably bent at one end as shown in I ig. 6 into
the jaws, &, of the exhaust tube holding appa-
ratus. The operator then pushes the exhaust

tube into the stem tube, thus forming the

assembly of parts shown in Fig. 7 and the
head moves successively through positions,
8%, 8% and 8¢ In these positions the fives,

T and U, T” and U’ and T2 and U2, soften the -

glass of the lower end of the stem tube. At
position S* the lower part of the stem tube
has become so soft that it has begun to fall in
against the lead wires. In this condition; a
cam under the table, O, causes the rod, B, to
rise and fall back. In rising, the rod, B,
Lifts the arms D and D, and these clamp the
jaws, E and B, against the soft part of the
glass stem tube, thus forming a flat glass seal
or press about the lead wires. The operation
performed at positions 82, 8% and S* are illus-
trated in Figs. 8, 9 and 10,

While the head is in position S*, the five,
V, which as has been stated is raised slight-
Iy above the fires, U2 impinges against the
stem tube a little above the press and at the

- point where the bent end of the exhaust tube
touches the wall of the stem tube. The effect
of this fire is slightly to soften the glass of the
stem tube and the end of the exhaust tube and
seal them together (Fig. 10). It does not,
however, unless desired, puncture the stem
tube wallso as to form a passage through com-
municating with the exhaust tube. This pas-
sage is formed at the next position S5 where
the pipes, X and X’, blow a flame down
through the exhaust tube and against the stem
tube wall from the inside while the fire, V’,
projects against the outside of the stem tubo
wall at the same spot (Fig. 11).

These two flames, X’ and V’ 5 cooperate to
form a puncture through the wall of the stem
tube communicating with the passage of the
exhaust tube. . Moreover the flames from the

pipes, X', and the fire V/ each perform addi- :

tional individual functions of importance.
The flames from the pipes, X', striking
against the upper lip of the exhaust tube as
it is blown into that tube, smoothes or glazes

the lip. - This is a matter of importance when 72

the lamp or radio tube is connected with the
pumps for the exhausting operation as it
enables the operator to insert the exhaust
tube into the rubber pump connections with-
out cutting them.
fire from V’ anneals the glass of the stem.
By means of an economizer synchronized
with the revolving table, O, the fires, X’ and
V’, may be timed and the period during which
they play may be lengthened or shortened. as
required. shohe el

The stem head then moves to position S,
from which it started. At this position the
roller, g, of arm, e, of the exhaust tube hold-
ing device, comes in contact with the cam, Q,
which is fixed to the center post, R of the ma-
chine. The roller, ¢, rides on. the cam, Q,
and the arm, ¢, is forced back by the cam,
turning on the pivot, d, and forcing the post,
i, of the arm, f,
comprised in the clutch, b, thus opening the
jaws of the clutch and releasing ‘the stem
tube.  The operator at
the clutch, K, by pressure upon the pressure

pieces, M-and M”, and removes the completed 1

stém from the head, which is now-ready to
repeat the operation. - | ‘
The invention, comprising as it does a
means of automatically operating the exhaust
tube clutch and automatically sealing the ex-
haust tube to the stem tube and forming the
exhaust passage through the stem tube walls,
is adapted for use in combination with any
of the types of stem making machines now
in use. It 'is obvious that the elements of this
invention may be differently arranged upon
nachines of different types without depart-
ing from the principle illustrated. We have
set forth hereinabove the application of the
invention to one well known type of stem
making machine; but desire it to be under-
stood that it may have other embodiments
and we do not desire to be limited to the con-
struction shown in the drawings. - -
Having thus described our invention’ what
we claim is:—. L -
1. In a machine for making stems for in-
candescent lamps and similar articles; the
combination of a rotating stém head mounted

upon. said machine; a clutch comprising. two -

members pivoted 'in seissors fashion  and
mounted on said stem head, said clutch being
adapted to hold an exhaust tube in position in
an assembly of stem parts supported . upon
said stem head; a pair of arms rigidly. fixed

On the other hand, the-

between the two elements:

70

80

00

position S then opens

1c3

110

120

130



in-angular relation to each other and pivoted
‘upon the clutch mount, one of said arms car-
rying a post adapted to force apart the mem-
bers comprising the clutch, and a cam adapt-
5 ed to move said arms on their pivot and force
.said post within the clutch members when the
said clutch is brought into operative position
with Tespect to-said cam by the rotation of
the stem head. T
9. Tna head of a stem making miachine, the
- combination of a clutch adapted to hold an
exhaust tube, said clutch being motnted-on a
support-and consisting of two members, piv-
-oted in scissors fashion to said support, and
15 g spring holding said members shut; and a
pair of arms rigidly united in angular rela-

16

tion to each other and pivoted to said clutch-

_support at the point of union of said arms,

one of said arms carrying a post adapted to

20 epter between the ends of the pivoted members
of said clutch. :

3. In a stem making machine, the combina-
tion of a revolving table; a plurality of stem
‘heads mounted upon said . revolving “table,
25 each stem head having means to support an
assembly of stem parts comprising a stem tube
and an-exhaust tube ; a system of fires so posi-
tioned as to focus upon the lower portion of

the said stem tube as the stem heads rotate -

30 betiveen them ; a second system of fires so po-
sitioned as to impinge against said stem tube
‘at a desired point above said first system of

“fires; and a fire nozzle adapted to direct &

-ftame through said exhanst tube. i
5. 4 In a stem malking machine, the combi-
_nation of a revolving table; a plurality of

stem heads mounted upon said revolving ta- -

“ble, each stem:head having means to support
- an assembly: of stem parts comprising & stem
40 tubeandléadin
said stem head adapted to hold an: exhaust
tube;
haust tube from said clutch; a system of fires
~go positioned as to focus upon the lower por-
45 tion.of said stem tube as the stem heads ro-

tate between them; a second system of fives -

so positioned as to.lmpinge against said stem
“tube at a desired point above sald first system

of fires and a fire nozzle adapted to direct a
50- flame through said exhaust tube.

-5. In a stem making machine.a system of "

fires so positioned as to focus upon the lower

portion -of an assembly of stem parts sup--

ported upon a die block of a stem head of said

55 machine; a second system of fires adapted to:

seal the bent end of an exhaust tube to the
inner wall of a stem tube in said assembly;

. fire nozzle adapted to direct a flame through

" said -exhaust tube and auntomatic means for

60 controlling the time during which said second -

system of fires and said fire nozzle operate.
6. In a machine for making stems for radio

vacuum tubes and: similar articles, the combi--

nation of means for supporting a stem tube;

"5 neans’ for holding ‘within said stem tube-a

wires a clutch mounted upon .

automatic means for releasing said ex-

~with said camn. =

11,846,025

heating means for fusing said stem tube at
and below the point of contact of said exhaust
tube with said_stem tube; means for sealing

‘the lower.end of said fused portion of said

stem tube to form a press and causing the
bent end of said exhaust tube to protrude
throtigh the softened wall of said stem tube

-above said press; separate heating means for

fusing - the protruding end of said “exhaust
tube with said stem tube ; and means for open-
ing the passage throughsaid exhaust tube..

7. In a glass working machine, the combi-
nation of means for holding a glass tube;
means for holding a second glass tube of
smaller diameter in such a position within
said first tube that the end of said second tube
contacts with the inner wall of said first-tube;
heating means for fusing the cuter. wall of
said first tube opposite the point of said con-
tact, by causing the walls of said first tube to
soften and collapsé.against the-bent end of
said first tube and permitting said bent end
to protrude through said first tube; separate
heating means for fusing the protruding end

of said second tube with thewall of said first

tube. R s

8. Ina stem making machine, a clutch for
holding a stem tube; a clutch for holding.an
exhaust tube in contact with the inner wall
of said stem tube; means for forming a press
in said stem tube; means for sealing said ex-
haust tube to said stem tube at a.point out-
side said press and means for glazing the un-

-gealed end of said exhaust-tube. RO
9. In a head of 2 stem making machine a
clutching device adapted to hold an exhaust
tube having a bent end in such a manner that

said bent end is positioned within and in con-

#gct with the inner wall of a stem tube sup-

ported upon said head, -said “clutch heing

‘mounted on a support and consisting of two

members, pivoted in scissors fashion to said
support; a spring Holding said members shut;
two arms rigidly connected -in angular rela-
fion to each other and pivotally mounted at
the point of union to said support; at, the
extremity of one of said arms a post acting
Letween the pivoted scissor members and at
the extremity of the other of said arms a roller
adapted to ride upon a cam affixed in a defi-
nite position to a post at the center of said
stem making. machine; and means to rotate
said stem head so as to bring the roller at the
extremity of said arm into operative position

10. Tn a head for a stem making machine,

_the combination of & clutch comprising two

members pivoted in scissors: fashion and
mounted on said head, said .clutch - being
adapted to hold :an exhaust ‘tube in position

“in an-assembly of stem parts supported upon
‘said head; a pair of arms rigidly fixed in

angular relation to each other and revolving

‘bent exhaust tibe of smaller diameter:in con- V
-tactwith the inner side wall of said stem tube;
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around a pivot at the junction thereof said
pivot being fixed upon said clutch mount; one
of said arms carrying a post adapted to force
apart the members comprising said clutch
when the other of said arms moves in a direc-
tion toward said clutch around said pivot.

11. In a stem making machine, the combi-
nation of a circular table, means for revolving
said table about its central points, a plurality
of stem heads mounted about the periphery
of said table, each stem head having means
tosupport an assembly of stem parts compris-
ing a glass stem tube and an exhaust tube posi-
tioned within said stem tube so as to contact
with the inner wall of said stem tube; a plu-
rality of heating elements mounted on a sta-
tionary frame beyond the periphery of the ro-
tating table adapted to fuse the lower portion
of said stem tube; a second system of heating
elements adapted to project fires so as to im-
pinge against said stem tube at the point
where said exhaust tube contacts with the in-
ner wall of said stem tube ; and means adapted
to direct simultaneously a flame through said
exhaust tube in opposition to said second sys-
tem of heating elements.

In witness whereof, we hereunto subscribe
our names this-19th day of November, 1925

GEORGE COBY.
ERNEST KAUER.



