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My invention relates to the manufacture of electron
discharge tubes and pertains more particularly to auto-

matic machinery for assembling electron dlscharge tube

devices.

Many electron discharge tubes include devices com-
prising elements such as anodes which are formed at their
ends to include tabs, The tabs are provided for being

inserted into suitable apertures in insulators on either
ends of the anodes and bent over for fastening the anodes

and insulators together. This operation can be formed
at one assembly station of a tube manufacturing machine.
Often one of the tabs on each anode is formed longer
than the rest to serve as contact lugs for having other
elements of the tubes subsequently electrically connected
thereto at another assembly station of the machine. When
this is the case the anodes must be predeterminedly posi-
tioned or orientated when arriving at the second assem-
bly station to insure satisfactory positioning of the longer
tabs relative to the elements to be connected thereto.

The present invention contemplates the provision of
automatic means for feeding and directing the anodes to
an assembly station of a machine, at which station the
anodes and insulators are to be fastened together, in such
a manner that the long tabs or contact lugs will be so
predeterminedly positioned that when moved in the same
position to the next assembly station the contact lugs
will be satisfactorily positioned relative to the elements
to be connected thereto.

A primary object of my invention is to provide, in
an electron discharge tube device assembling machine,
a new and improved automatic arrangement for feeding
elements to an assembly station of the machine in a
particular manner.

Another object of my invention is to provide, in an

electron discharge tube device assembling machine, a
new and improved arrangement for feeding and directing
elements to one assembly station in such a predetermined

position that when moved in the same position to another

assembly station the elements will be satisfactorily posi-
tioned relative to other elements to be connected thereto
at the other station.

Another object of my invention is to provide, in elec-
tron discharge tube device manufacturing machines, a
new and 1mproved automatic arrangement whlch will aid
in increasing production.

Still ‘another object of my invention is to provide, in
electron discharge tube device manufacturing machines,
a.néw and improved automatic arrangement which is

adaptable for use with other automatic devices in arriving

at complete automation of electron tube manufacture.
Further- objects and advantages of my invention will
become apparent as the following description proceeds
and the features of novelty which characterize my inven-
tion will be pointed out with particularity in the claims
annexed to.and forming part of this specification.
In carrying out the objects of my invention I provide

a chute arranged for feeding and directing anodes or

similar elements along a path to an assembly station.
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By cyclically operative means, individual anodes are pet-
mitted to slide down the chute seriatim and in. spaced.
apart relationship. Provided in the chute is a turntable,
By means of a cyclically operative stop member. each

. anode is stopped on the chute and subsequently released-

for continuing its travel down the chute. If, when stopped,
the end of the anode having short tabs, engages the stop
member the turntable remains stationary and when -the
stop member releases the anode. it continues down the
chute. If the end of the anode having the long tab .en-.
gages the stop member the long tab engages a contact.
member carried by the stop member and an electrical
control circuit is completed through the turntable, the’
anode and the contact member. Good contact between
the contact member and the long tab is insured by a
magnet carried by the stop member which attracts. the.’
anode thereto. The completed control circuit operates.
means for rotating the table 180° to rotate the anode and
thereby direct the shorter tabs downward and to energize '
magnetic means for centering the anode on the turntable
during rotation. During rotation of the turntable the stop '
member retracts whereby the anode is thereafter .pers
mitted to continue down the chute the longer tab last,
For a better understanding of my,mventlo,n reference’
may be had to the accompanying drawing in.which:
Fig. 1 is a perspective view 111ustrat1ng a preferred
embodiment of my device; L
Fig. 2 is a side elevational view of the dev1ce, T
Fig. 3 is a plan view of the dev1ce, o
Fig. 4 is a fragmentary sect1ona1 view taken along the
lines 4—4 in Fig. 3; o
Fig. 5 is an enlarged fragmentary sectlonal v1ew taken
along the lines 5—35. in Fig. 3; K
Fig. 6 is an enlarged fragmentary perspectlve v1ew
illustrating in detail the turntable and stop member; .=
Fig. 7 is a fragmentary plan view illustrating retraction’
of the stop member and release of the anode for move- ‘
ment off the turntable; :
Fig. 8 is a similar view illusirating the contact Tug of'
the anode in engagement with the contact member;
Fig. 9 is another similar view illustrating the: anode
centered ‘on the turntable; and
Fig. 10 is still another similar view 111ustratmg the '
manner in which the anode is redirécted when the turn-i
table is rotated. '
Referring to Fig. 1 there is shown a vertically extend-
ing frame piece 1 having secured thereto an inclined’
member or chute 2 including a single gnide rail 3. "By’
means not shown the chute 2 is adapted for having’
anodes 4 supply. thereto and placed on the guide rail 3.
As seen in Figs. 1 through 3 the anodes 4 are each’
formed to comprise a pair of parallel spaced apart elon-
gated portions 5 connected by a transverse pair of spaced”
apart arcuate portions 6. ‘Additionally, the anodes 4. are”
each formed to have a tab on each of the four end por--
tions of the elongated portions 5. Three of the tabs arée”
short tabs designated 7. The. fourth tab is relatlvely
long and is des1gnated 8. o
The chute 2 is adapted for guldmg the anodes ‘to an’
assembly station A. At the assembly station A, ‘and’ by’
means not shown, the anodes are fastened to other’ ele-
ments such as mica insulators 4a by havmg tabs thereon -
first inserted through suitable apertures in the insulators
and thereafter bent.over. As brought out above the tabs:
8 are longer than the other tabs' 7. The tabs 8§ are not

 bent over and are made longer in order to serve. as con=:

tact lugs and be electrically connected at a subsequent
assembly station B to other elements of the electron tubes’
such as wires 4b. =

Now since the long tabs 8 are to be connected to other

_ elements in the tubes it is essential that the long tabs be:

predeterminedly positioned or oriented relative to the
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other elements at assembly station B where the connect-
ing operation is performed. To accomplish this the
anodes and insulators are fastened together at station A
with such a predetermined positioning or orientation of
parts that when moved to the next station B in the same
position satisfactory positioning of the contact lugs rela-
tive to the wires 4b will be obtained. .

The predetermined positioning of the anodes at station
A is obtained by feeding and directing the anodes thereto
in a particular manner and more specifically by feeding
and directing the anodes to this station with the end of
the anodes having the long tabs 8 extending upward.

The means above-referred to and not shown which
places the anodes 4 on the rail 3 does so indiscriminately.
That is, when placed on the rail, some of the anodes have
the long tabs extending downward and others have them
extending upward. Therefore the anodes will be nor-
mally fed down the chute indiscriminately in a desired
orientation and in an undesired orientation. In order to
enable the device to feed and direct all anodes to station
A with the long tab 8 last or extending upward, which is
the desired orientation, a turntable 9 is provided in the
chute 2. The turntable 9 is fixed on the end of a shaft
10 rotatably fitted in the chute and is so set in a circular
recess 11 in the chute that the tops of the chute and the
turntable are coplanar, in the manner shown in Figs. 4
and 5. Additionally, the turntable 9 is formed to include
a rail portion 12 for connecting the portions of the chute
rail 3 on either side of the turntable,

The anodes 4 are fed individually down the chute to
the turntable 9 seriatim and in spaced apart relationship
by time operated releasing means generally designated 13.
The releasing means 13 includes a solenoid 14 mounted
on a bracket 15 secured to the chute 2. The solenoid 14
is adapted for being energized cyclically or at predeter-
mined time intervals. As best seen in Fig. 2 the sole-
noid 14 includes a plunger 16 pivotally connected through
a link 17 and a pin 18 to a release lever 19. Intermediate
its ends the release lever 19 is pivotally mounted on an-
other member 20 secured to the chute 2. Carried on the
side of the lever 19 opposite the pin 18 is another pin
21. Both the pins 18 and 21 extend over the rail 3 for
cooperating with the anodes 4 thereon. When the sole-
noid 14 is deenergized the plunger is down and the pin
18 engages the forward oue of the arcuate portions 6 of
the first anode on the chute to. prevent it from sliding
down the chute. When the solenoid is energized the
plunger 16 is lifted for thereby rotating the lever 19 clock-
wise in Fig. 2. This raises the pin 18 out of the path of
the first anode for permitting it to slide down the chute.
Additionally, it moves the other pin 21 into the path of
the succeeding anode for blocking its descent down the
chute. Subsequently when the solenoid 14 is again de-
energized the pin 18 is lowered and the pin 21 is raised
and what was the succeeding anode becomes the one
blocked by the pin 18 and the one next to be released
when the solenoid is again energized. Thus the individual
anodes are released and fed seriatim and in spaced apart
relationship for sliding down the chute 2 onto the turn-
table 9.

Each anode is stopped on the turntable by a stopping
mechanism generally designated 22. The stop mecha-
nism 22 includes a solenoid 23 mounted securely on a
lateral extension 24 of the chute 2. The solenoid 23 is
adapted for being energized cyclically and in timed rela-
tionship with respect to the feeding mechanism 13. The
solenoid 23 includes a plunger 25 to which is pivotally
connected one arm 26 of a bell crank 27 pivotally mount-
ed at 28 on the chute adjacent the turntable. The other
arm 29 of the bell crank carries a stop member 30.

As perhaps best seen in Fig, 6 the stop member 30 is
formed of an insulative material and is channel-like in
construction for carrying an electrical contact member 31.
Additionally the stop member 30 is formed to include
a step 32 for exposing a portion of the contact member
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31 to anodes on the turntable 9. A permanent magnet
33 is also carried by the stop member and secured thereto
on the side of the contact member opposite the step 32.
The permanent magnet attracts anodes on the turntable
toward the contact surface and insures good electrical
contact if a portion of an anode engages the contact mem-
ber.

The operation of the stop mechanism is such that when
an anode slides down the chute and onto the turntable it
is attracted by the magnet 33 toward the stop member
and the shoulder 32 of the stop member is engaged by a
portion 34 on the anode beneath each tab whereby the
anode is stopped on the turntable in the manner shown
in Figs, 3-6. If the anode when stopped is desirably
oriented on the turntable or so directed that the long tab
8 is extending upward a short tab 7 will overlie the shoul-
der 32 in the manner shown in solid lines in Fig. 5 and
no electrical contact will be made between the anode
and the contact member 31. Thereafter the solenoid 23
of the stopping mechanism 22 is deenergized and the stop
member 30 is retracted in the manner shown in Fig. 7.
This permits the anode to continue down the chute to the
assembly station A at which it will be satisfactorily posi-
tioned for being fastened to the insulators 44 and moved
to a succeeding work station B at which it will be satis-
factorily positioned relative to the wire 45 to be con-
nected thereto.

Following retraction of the stop member and move-
ment of the anode off the turntable the feeding means 13
permits the succeeding anode to slide down the chute and
onto the turntable 9. If this anode should be incorrectly
directed or undesirably orientated on the rail 3 or, in
other words, have the long tab 8 extending downward
instead of upward the magnet 33 will draw the long tab
into good electrical contact with the contact member 31
when the anode is stopped on the turntable by engagement
with the shoulder 32 of a stopping member. Thus, a
control circuit will be completed through the contact
member 31, the anode 4 on the turntable and the turn-
table. The control circuit when completed effects actu-
ation to the left in Fig. 2 of a piston 35 arranged for oper-
ating pneumatically in a cylinder 35" suitably supported
on the under side of the chute 2. Carried by the piston
35 is a rack 36 meshing with a gear 37 secured on the
turntable shaft 10 on the underside of the chute 2. When
the piston 35 is fully actuated the turntable is revolved
180° counterclockwise in the manner shown in Fig. 10
whereby the anode which was formerly directed with the
long tab extending downward is rotated or redirected for
having the long tab extend upward.

Carried on the shaft 10 below the gear 37 is a face
cam 38 shown in Figs. 2-4. The face cam 38 includes
a lobe 39 for cooperating with a plunger 40 of a micro-
switch 41.- As seen in Figs. 2 and 3 this cooperation is
such that for a period commencing substantially imme-
diately after the turntable begins rotating counterclock-
wise and continuing for approximately 45° of rotation
thereof the microswitch 41 will be closed. When closed
the microswitch energizes an electromagnet 42 suitably
mounted laterally on the chute opposite the stop mecha-
nism 22. The electromagnet 42 includes a soft iron core
43 which, as best seen in Figs. 1, 3 and 4, is set in a recess
in the top of the chute. The core 43 includes a portion
which underlies the turntable 9 and cooperates with a
soft iron armature 44, suitably set in the underside of the
turntable 9 in the manner clearly shown in Fig. 4. When
the microswitch 41 is closed and the electromagnet 42
is energized, the armature 44 becomes magnetized and
attracts the anode on the turntable which completed the
control circuit.  This attraction moves the anode away
from the contact member and onto the center of the
turntable, in the manner shown in Fig. 9. This disposes
the anode for unobstructed movement with the turntable
and opens the control circuit which effected actuation of
the piston 35. During turning of the anode in the just
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described manner the stop mechamsm operates S0 that'

upon completion of the turn the anode is permitted to
slide off the turntable and down the. chute to.assembly
station A. Thereafter the piston 35 is spring returned to
the position of Fig. 2 whereby the rack 36 thereon is
effective for cooperating with the gear 37 for rotating
the turntable 180° clockwise to return it to its initial
rotative position and thereby reset the mechanism for
redirecting the succeeding anode if it.is not disposed on
the rail 3 with the long tab extending upward.

It will be seen that while I have shown and described
my device as an arrangement for feeding anodes to an
electron discharge tube device assembly station in-a de-
sired orientation it can be employed for insuring the feed-
ing of other elements of electron discharge tube devices
or similar devices in a desired orientation.

While I have shown and described a specific. embodi-
ment of my invention I do not desire my invention to be
limited to the particular. form shown and described and
I intend by the appended claims to cover all modifica-
tions within the spirit and scope of my invention. .

What I claim as new and desire to secure by Letters.

Patent of the United States is:

1..In a machine for assembling elements of electron
discharge tube devices including an assembly station, the
combination comprising; means for feeding individual
ones of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately
in a desired orientation and in an undesired orientation,

and automatically operating means located along the path’

of said feeding means including means responsive to the
arrival at said automatic operating means of an element
in an undesired orientation to operate said automatic
operating means in said path of said feeding means and

thereby alter the orientation of said element in said path-
to said desired orientation, and means for further securing:

said element along the path of said feeding means during
reorientation of said element by said automatlcally oper-
ating means.

2.In a machme for assembling elements of electron
dlscharge tube devices, including an assembly station, the
combination comprising; means for feeding individual
ones of -said elements to said assembly. station, said feed-
ing means normally feeding said elements indiscriminately
in.a desired orientation ‘and in an undesired oriéntation,
a turntable located along the path of said feeding means,
and automatically operating means responsive ‘only to

arrival on said turntable of 'an element:in an undesired:

orientation to rotate said turntable in said path of said
feeding means and thereby alter the orientation of said
element in said path to said desired orientation.

3. In a machine for assembling elements of. electron
dlscharge tube devices including an assembly station, the
combination including; means for feeding individual. ones
of said elements to said assembly station, said ‘feedmg
means normally feeding said elements indiscriminately in
a desired orientation and in an undesired orientation,
a turntable located along the path of said feeding means,
and contact means which is unaﬁected by the arrival of
an element on said turntable in a desired endwise orien-
tation but which is engageable by a predetermined por-
tion of an element upon arrival of said element on said
turntable in an undesired endwise orientation to effect
rotation of said turntable in said path of said feeding
means and thereby alter the orientation of said element
in said path to said desired orientation.

4. In a machine for assembling elements of electron
discharge tube devices including an assembly station, the
combination comprising; means for feeding individual
ones of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately
in a desired orientation and in an undesired orientation,
a turntable located along the path of said feeding means,
contact means engageable by a predetermined portion
of an element upon arrival of said element on said turn-
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table in an undes1red orientation to effect rotation of said
turntable in said path of said feeding means and thereby
alter the orientation of said element in said path to said
desired orientation, and means for insuring good contact
between said contact means and said element.

5. In a machine for assembling elements of electron
discharge ‘tube devices including an assembly station, the
combination comprising; means for feeding individual
ones of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately
in a desired orientation and in an undesired orientation,
a turntable located along the path of said feeding means,
contact means engageable by a predetermined portion-
of an element upon arrival of said element on said -turn-
table in an undesired orientation to effect rotation of said-
turntable in said path of said feeding means and thereby
alter the orientation of said element in said path to said-
desired orientation, and means effective for centering said
element on said turntable during rotation of said turn-
table.

6. In a machine for assembling elements of electron
discharge tube devices including an assembly station, the
combination comprising; means -for feeding individual
ones of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately
in a desired orientation and in an undesired orientation,
a turntable located along the path of said feeding means,
means for stopping each element on said turntable, and
contact means which is unaffected by the arrival of an.
element on said turntable in a desired endwise orientation,
but which is engageable by a predetermined portion of
an element stopped on said-turntable in an undesired
endwise orientation to effect rotation of said turntable
in said path of said feeding means and thereby alter the
orientation of said element in said path to said desired.
orientation.

7. In a machine for assembling elements of electron
discharge tube devices including an assembly station, the
combination comprising means for feeding individual
ones of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately -
in a desired orientation and in an undesired orientation,
a turntable located along the path of said feeding means,-
means for stopping each element on said turntable, and
contact means engageable by a predetermined portion
of an element stopped on said turntable in an undesired
orientation to effect rotation of said turntable in said path:
of said. feeding means and thereby alter the orientation:
of said element in said path to said desired orientation, .
and magnetic means associated with said contact means:
for insuring good contact between said- contact means
and said element on said turntable. :

8. In .a machine for assembling elements of electron.
discharge tube devices including an assembly station, the:
combination comprising; means for feeding -individual;
ones -of said elements to said assembly station, said feed-
ing means normally feeding said elements indiscriminately-
in a desired orientation and in an undesired orientation,
a turntablé located along the path of said feeding means,
means for stopping each element on said turntable, con-:
tact means engageable by a predetermined portion of an
element stopped on said turntable in an undesired orien-
tation to effect rotation of said turntable and thereby
alter the orientation of said element to said desired orien-
tation, and magnetic means effective for centering said
element on said turntable during rotation of said turn-
table.

9. In a machine for assembling elements of electron
discharge tube devices including an assembly station, the
combination comprising; means for feeding individual
ones of said elements to said assembly station including
a chute and a turntable disposed in said chute, means
for stopping each element on said turntable, contact
means engageable by a predetermined portion of an ele-
ment stopped on said turntable in an undesired orien-
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tation to effect rotation of said turntable and thereby
alter the orientation of said element to said desired orien-
tation, a magnet carried by said stopping means for at-
tracting said element toward said contact means to insure
good contact between said contact means and said ele-
ment, and electromagnetic means arranged to be ener-
gized during rotation of said turntable, said electromag-
netic means including a core underlying said turntable,
and an armature carried by said turntable for attracting
and centering said element on said turntable during rota-
tion thereof.

10. In an electron discharge tube device assembling
machine, means for feeding and directing anodes having
a contact lug formed thereon in a predetermined manner
to a work station comprising; a turntable, a chute for
having anodes slide theredown onto said turntable, means
for feeding individual anodes down said chute seriatim
in spaced apart relationship, means for stopping each
anode on said turntable, contact means associated with
said last-mentioned means, said contact means being en-
gageable only by said contact lugs, and means for rotat-
ing said turntable 180° to redirect an anode thereon, said
last-mentioned means being adapted for being actuated
when the contact lug on an anode on said turntable en-
gages said contact means.

11. In an electron discharge tube device assembling
machine, means for feeding and directing anodes having
a contact lug formed thereon in a predetermined manner
to an assembly station comprising; a turntable, a chute
for having anodes slide theredown onto said turntable,
means for feeding individual anodes down said chute
seriatim in spaced apart relationship, means operative in
timed relationship with said anode feeding means for
stopping and then releasing each anode on said turntable,
contact means carried by said stopping means, said con-
tact means being engageable only by said contact lugs,
and means for rotating said turntable 180° to redirect an
anode thereon, said last-mentioned means being adapted
for being actuated when the contact lug on an anode on
said turntable engages said contact means.

12. In an electron discharge tube device assembling
machine, means for feeding and directing anodes having
a contact lug formed thereon in a predetermined manner
to an assembly station comprising; a turntable, a chute
for having anodes slide theredown onto said turntable,
means for feeding individual anodes down said chute
seriatim in spaced apart relationship, means operative in
timed relationship with said anode feeding means for
stopping and then releasing each anode on said turntable,
contact means carried by said stopping means, said con-
tact means being engageable only by said contact lugs,
means for rotating said turntable to redirect an anode
thereon, said last-mentioned means being actuated when
the contact lug on an anode on said turntable engages
said contact means, and a magnet carried by said stop-
ping means for aftracting said anode toward said contact
means to insure good contact between said contact means
and said contact lug.

13. In an electron discharge tube device assembling
machine, means for feeding and directing anodes having
a contact lug formed thereon in a predetermined manner
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to an assembly station comprising; a turntable, a chute
for having anodes slide theredown onto said turntable,
means for feeding individual anodes down said chute
seriatim in spaced apart relationship, means operative in
timed relationship with said anode feeding means for
stopping and then releasing each anode on said turntable,
contact means carried by said stopping means, said con-
tact means being engageable only by said contact lugs,
means for rotating said turntable to redirect an anode
thereon, said last mentioned means being actuated when

- the contact lug on an anode on said turntable engages

said contact means, and magnetic means effective for
centering said anodes on said turntable during rotation
thereof. -

14. In an electron discharge tube device assembling
machine, means for feeding and directing anodes having
a contact lug formed thereon in a predetermined manner
to an assembly station comprising; a turntable, a chute
for having anodes slide theredown onto said turntable,
means for feeding individual anodes down said chute
seriatim in spaced apart relationship, means operative in
timed relationship with said anode feeding means for
stopping and then releasing each anode on said turntable,
contact means carried by said stopping means, said con-
tact means being engageable only by said contact lugs,
means for rotating said turntable 180° to redirect an
anode thereon, said last-mentioned means being actiiated
when the contact lug on an anode on said turntable en-
gages said contact means, a magnet carried by said stop-
ping means for attracting said anode toward said con-
tact means to insure good contact between said contact
means and said contact lug, an electromagnet arranged
to be energized during rotation of said turntable, said
electromagnet including a core underlying said turntable,
and an armature carried by said turntable for attracting
and centering said anode on said turntable during rota-
tion thereof.

15. In element feeding apparatus, feeding means nor-
mally effective for feeding individual ones of said elements
along a path in a predetermined angular position about
an axis substantially parallel to said path and indiscrimi-
nately in a desired and in an undesired endwise orienta-
tion, a turntable located along said path and adapted for
receiving said elements in said predetermined angular
position, and automatically operating means responsive
only to the arrival on said turntable of an element in an
undesired endwise orientation to rotate said turntable and
thereby alter the endwise orientation of said element to
said desired endwise orientation.
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