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My invention. relates to the manufacture of electronic
tubes and .pertains more particularly to new and improved
means for automatically assembling multiple grids for
electronic tubes.

Some tube grids are formed by securing fine helically
wotnd wires to parallel spaced grid rods. Often to pro-
vide multiple. grids, grid elements of different sizes are ar-
ranged. concentrically and spaced from each other as
by fitting the rod ends into suitably spaced apertures in
insulators such as mica discs. Heretofore, this opera-
tion was carried out manually and often had a deform-
ing effect on the grid wires. Additionally, such manual
operation proved both tedious and costly. Accordingly,
the primary object of my invention is to provide new and
improved means for automatically assemblying multiple
tube grids.

Another object of ‘my invention is to provide means
adapted for automatically assembling multiple grids with-
out effecting’ deformation of the grid elements.

Another object of my invention is to provide automatic
means adapted for increasing production and minimizing
the cost -of production of multiple grids.

Still another object of my invention is to provide auto-
matic multiple grid assembly means adaptable for use
with other automatic electronic tube assembly means for
arriving at complete automation of electronic tube as-
sembly.

Further objects and advantages of my invention will
become apparent as the following description proceeds
and the features of novelty which characterize my in-
vention 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
means for -automatically picking up grid elements of
different sizes, axially aligning the larger elements above
the smaller elements and .dropping the large elements
over the smaller elements for ‘concentrically assembling
the differently sized grid elements.

For a better understanding of my invention reference
may be had to the accompanying drawing in which:

Fig. 1 is a front elevation of a preferred embodiment
of my invention;

Fig. 2 is a perspective illustration of the grid elements
to be assembled into a multiple grid;

Fig. 3 is a partially exploded perspective view of my
invention;

Fig. 4 is a rear elevation view of my device partially
broken away to illustrate the wiring arrangement thereof;

Fig. 5 is an enlarged section taken along the line
5—5 in Fig. 1;

Fig. 6 is an enlarged section taken along the line 6—6
in Fig. 5;

Fig. 7 is an enlarged section taken along the line
7—7 in Fig. 1;

Fig. 8 is an enlarged section taken along the line
8—38 in Fig. 7;

Fig. 9 is an enlarged section taken along the line 9—9
in'Fig. 5;
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Fig. 10 is. an -enlarged section taken along the. line
10—10 in Fig. 7;

Fig, 11 is an enlarged section taken along the line
1111 in Fig: 1;

" Fig. 12. is. an -enlarged section taken along ‘the line
12—12 in Fig. 11; and

Fig. 13 is a schematic wiring diagram. of the control-
ling circuits.of my device.

Referring to Fig. 1, I have shown a preferred embodi-
ment. of my new and improved means for assembling
multiple grids .of.the type comprising a plurality of dif-
ferent sized helical wire. grid elements formed of mag-
netic material, such as those shown in Fig. 2. My multi-
ple grid assembly means includes a vertically. extending
base plate 1 formed of an insulating material and upon

- which are rotatably: mounted substantially cylindrical

20

30

40

50

60

65

70

first, second, and. third grid elements pickup heads or
turntables generally designated 2, 3 and 4, respectively.
As seen in. Figs. 1 and 4, the rotatable mounting of the
pickup heads is effected by means of stub shafts 5 which
are secured in the rear sides of the pickup heads.  The
stub shafts 5 extend rotatably through bushings 6 secured
and. arranged in vertical alignment in the base. plate 1
in the manner shown in Fig. 3.

The pickup heads. are each constructed to carry in-
ternally a plurality of radially arranged electromagnets.
7. I'have shown each head as having four electromag-
nets spaced 90° apart from.each other. However, as it
will be seen hereinafter, the number of electromagnets
used may be.increased or decreased as desired.

Suitably mounted on the periphery -of the first pickup,
head 2 is a plurality of radially extending cylindrical
pickup members 8 corresponding in number and position
to the electromagnets carried in the head. Each mem-
ber 8 is formed of a non-magnetic material such as brass
and. is coaxially aligned with its corresponding electro-
magnet 7. The members 8 are dimensioned for re-
ceiving ‘thereover, in .the manner shown in Figs. 1, 5
and 6, the largest of the grid elements comprising the
multiple grids to be assembled, specifically large sized
grid elements such as the one designated 9 in Fig. 2.
Additionally, the members 8 are each formed to include
diametrically -opposed longitudinally extending grooves
10 for receiving the supporting rods 11 of the grid ele-
ments 9.

In a 'manner to be described in detail hereinafter and
as seen in Fig. 1, the pickup head 2 is adapted for being
rotated and the ‘members § thereon are adapted for being
positioned seriatim at a pickup station designated 12
at which grid elements 9 may be positioned in axial align-
ment with the members 8 for being drawn thereover by
the corresponding electromagnets 7.

As further seen in Fig. 1 the members 8 are adapted
for being positioned for cooperation with pickup mem-
bers 13 suitably mounted on the periphery of the second
pickup head 3. The pickup members 13 are similar to
the members 8 in that they correspond to and are axially
aligned with the electromagnets carried in the second
pickup ‘head 3 and in that the outer dimension of the
members 13 is such that they also are adapted for receiv-
ing the largest grid elements 9 thereover, in the manner
shown in Figs. 1, 7 and 8. Additionally the members
13 are each formed to include diametrically  opposed
longitudinal grooves 19 for:receiving the rods 11 of the
grid -elements 9. The members 13 are different from the
members 8 in that they are tubular; and, the inside dimen-
sion thereof is such that they are adapted for receiving the
next smaller or medium size grid elements designated 14
in Fig. 2, in the manner shown in Figs. 7 and 8.

In a manner which also’ will be described in detail
hereinafter and as seen in Fig. 1 the members 13 are
adapted for being positioned seriatim first -at a pickup
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station designated 16 at which medium sized grid ele-
ments 14 may be positioned in axial alignment for being
drawn thereinto by the corresponding electromagnets 7,
then at a position of vertical axial alignment beneath
the members 8 on the first head 2 in the manner shown
in Fig. 5 for receiving thereover the largest grid ele-
ments 9 from-the members 8 and then at a' position-of
axial alignment with pickup members ‘17 -on the- third
head 4 in.the manner shown in Fig. 7 for cooperanon
therewith.

The members 17 are mounted onthe periphery of
the third pickup head 4 in the same manner as the mem-
bers 13 on the second pickup head 3 -and are identical
thereto. - Concentrically disposed“in each member 17,
however, is another tubular pickup member 18.- The
members 18 are of such dimension as to be able to re-
ceive therein small sized grid elements designated 19
in Fig. 2 and to receive thereover the medium size-grid
elements 14. - The external surfaces of the members
18 are formed to include diametrically opposed longi-
tudinally extending grooves 20 for receiving the rods
15 of the medium size grid elements 14.

As seen-in Fig. 1, the concentric members 17 and
18 are adapted for being positioned seriatim, by means
which will also be described in detail hereinafter, first
at a pickup station designated 22 at which the smallest
grid elements 19 may be positioned in axial alignment
with the members 17 for being drawn thereinto in the
manner shown in Figs. 7 and 10, then at a position in
vertical alignment with one of the members 13 on the
second head 3 in the manner also shown in Fig. 7 for
receiving a medium size grid element 14 over the mem-
ber 18 and one of the largest grid elements 9 over the
member 17 in the manner shown in Fig. 11. Thus, it
will be seen that the multiple grid elements will be fully
assembled on the head 4 from which they may be taken
off at the horizontal position opposite the pickup posi-
tion 22 or dropped off the lower vertical position.

The turntables or pickup heads 2, 3 and 4 are all
adapted for being driven and positioned at the various
operating positions thereon by a drive mechanism com-
mon to all the pickup heads which comprise a single
Geneva movement arrangement generally designated 23
in Fig. 4. The arrangement 23 includes a Geneva wheel
24 secured on the extremity of the stub shaft 5 secured
to the second pickup head 3 and extending through the
base plate 1 on the opposite side of the head 3. The
Geneva wheel 24 includes 4 equally spaced radially ex-
tending open-end slots for cooperating in a conventional
manner with a stud 25 carried on a drive member 26
secured on a drive shaft 27. Means not shown is pro-
vided for rotating the drive shaft 27 counterclockwise in
Fig. 4 and upon rotation thereof the stud 25, which is
eccentrically disposed relative to the shaft, engages the
slots in the Geneva wheel 24 and causes the pickup
head 3 to rotate counterclockwise in Fig. 1 with an
intermittent ‘movement whereby the pickup members 13
thereon are caused to be positioned and to dwell seriatim
at the pickup station 16 and the vertical position in which
they cooperate with the pickup members on the first and
third heads 2 and 4.

Secured -on the stub shaft 5§ of the second head 3 be-
tween the Geneva wheel 24 and the base plate 1 is a
drive gear 28. The drive gear 28 meshes with both
a driven gear 29 secured on the stub shaft 5 of the
first pickup head 2 and an identical driven gear 30 se-
cured on the stub shaft 5 of the third head 4. Thus,
the first head 2 and the third head 4 are both caused to
rotate clockwise. intermittently in Fig. 1 when the sec-
ond pickup head is rotated in the manner described
above whereby the pickup members thereon are caused
to be positioned and dwell at their respective pickup
stations  and at their vertical cooperating positions with
respect to the pickup members on the intermediate or
second head 3.
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As seen in Figs. 3, 4 and 13, means is provided for
controlling the energization of the electromagnets car-
ried by the several pickup heads thereby to control the
operation of the device in automatically effecting as-
sembly of multiple grids. This means comprises an
electric switching circuit mounted with said pickup head
which includes a conductive annulus 31 fixedly disposed
between each of the pickup heads and the base plate.
Each annulus 31 is connected by a terminal 32 which is
secured in the side of the annulus and extends through
the insulative base plate 1 to a line 33 which in turn is
connected to one side of the secondary coil 34 of a
transformer generally designated 35. The transformer
35 is adapted for being connected to any suitable power
source (not shown).

As best seen in Fig. 3 each of the pickup heads carries
four equally spaced contact brushes 36 adapted for en-
gaging and making an electrical contact with one of the
annuli 31, ~As seen in Fig. 13 the brushes 36 are each
connected by a lead 37. to one: side of a coil ‘38 of a
respective . one of the electromagnets 7 carried by the
heads. The other sides of the four coils 38 in each
pickup head are each connected by a lead 39 to one of
four other contact brushes 40 arranged to cooperate
with a second and larger annulus 41. Each annulus
41 comprises three conductive segments of different
lengths and suitably insulated from each other. The
segments designated 42 are the shortest.- The segments
42 of the annuli "associated with the first and second
heads are electrically connected by means of terminals
43, which are secured thereto and extend through the
base plate ‘1, to a line 44 ‘which in turn is connected
to one side of both a first switch 45 and a second switch
46. The segment 42 of the annulus associated with the
third head. is electrically connected by means of .a- termi-
nal 43 to another line 47 which is also connected to both
the first switch 45 and the second switch 46 in the same
manner as the line 44.

The other side of the first switch 45 is connected to a
tap 48 connected intermediate the ends of the secondary
coil 34 of the tramsformer 35.  The other side of the
second switch 46 is connected to the side of the secondary
coil 34 of the transformer 35 opposite the line 33.  Both
of these switches are controlled by a single contact mem-
ber 49 which is adapted for being operated by a nor-
mally deenergized solenoid 50 and is normally biased
to a position in which it effectively closes the first switch
45 and opens the second switch 46. Thus, it will be
seen that as each pickup member is moved into position
and dwells at its respective pickup station the associated
brushes 36 and 49 thereof concurrently engaged the
inner apnulus 31 and the shortest segment 42 of the
associated outer annulus whereby a circuit is completed
through the. coil of the respective one of the electro-
magnets 7, the first switch 45 and a portion of the
secondary coil .34 of the transformer 35. As a result
a predetermined low voltage is- supplied to the electro-
magnets at the pickup stations and.these magnets are
energized to a predetermined low degree-of energization.
At a predetermined time during the dwell of these mem-
bers at the pickup stations timing means (not shown)
is  effective for momentarily closing a switch 51 for.en-
ergizing the solenoid 50 thereby to actuate the contact
member 49 for opening the first switch 45 and closing
the second switch 46. Thus circuits are- completed
through the seéveral electromagnets at their respective
pickup stations and all of the secondary coil 34 of .the’
transformer 35 whereby these magnets are relatively
highly energized. When .so energized, the member 8
at pickup station 12 is effective for drawing cne .of the
large size grid elements 9 thereover in the manner shown
in Fig. 5, the member 13 on the second head 3 is effec-:

- tive for drawing one of the medium size grid elements

75

14 thereinto and the member 18 at the pickup- station:
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22 is effective for drawing thereinto one of the small

size grid €lements 19.

The segment designated 52 of each anoulus 41 is the
Jongest and is electrically connected by means of termi-
nals 53, which are secufed thereto and extend through
the base plate, to a line 54 connected both to the tap
48 on the secondary winding of the transformer 35 and
the side of the fist switch 45 opposite the line 44. Thus
wher the switch 45 is normaily closéd and the two con-
tact brushes 36 and 40 of @n electromagnét are con-
currently engaged with the. aniulus 31 and the segment
52 of 2 nannulus 41, a circuit is completéd through that
electiomagnet and a pertion of the secondary winding
34 of the transformer, thereby to effect the same pre-
determined relatively low degree of energlzatlon of the

electromagunet effected when the electfomagnet is initially

positioned at the various pickup stations. It will be
clearly séen from Fig. 13 that the segments 52 are of
such Jength that each electromagnet will be energized
in the just described manter from ‘the time that the
switch 51 cpens until the tinde the pickup mefiber moves
to its downwardly extending vértical position. Thus the
giid elements picked up at the various pickup stations
are held on or in their respective members, as the case
miay be; during rotation of the pickup heads.

When the membérs ate in their downwiardly extending
vertical positions, the brushes: 40 associated therewith
engage the miediuin length segments 55 of the outer an-
nuli 41. Segments 55 edch include a teérminal 36 se-
¢ured thiereto and extending through the basé pldate 1.
Segmeiits 55 afe all suitably electrically connected to
one side of a switch 57. The other side of the switch
57 1s connected to the liné 44, The switch 57 is c¢on-
trolled by the above mentioned timing means (fiot
shown) and is adaptéd for femaining closed until the
switch §1 is opened. Thérefore, norinhally, when an
eIeCtr’Gmagﬁet 7 is so p()sitioned that its' b‘r’u‘sh 40 is in
through its coil 38 and through the above mentioned
portioli of the sécondary winding of the transformer 35
and a relatively low degree of energization of the electro-
magnet is effected. However, at a predetermined time
during the positicning of each electromagnet at its down-
wardly exténdifig vertical position and at precisely the
same time the preceding electromagnets are highly en-
ergized for drawing grid elements from the various pick-
up Stations, the switch 57 is opened and momentarily
the electromagnets in the lower positions are deenergized,
permitting the grid élements thereon and theérein to fall
freely. In summary, the operation of my device is such
that as each pickup memmber is positioned at its respec-
tive- pickup station, its corresponding electromagnet is
momentarily relatively highly energized in the above
described manner for drawing thereinto or thereover, as
the case may be, a grid element from its pickup sta-
tion. The memibers 8 on the first head 2 draw. there-
over the large size grid eleménts ¢. The tubuldr mem-
bers 13 on the sécond head 3 draw thereinto the medium
size grid elements 14 and the tubular members i8 on
the third head 4 draw thereinto the small size grid ele-
ments 19. Subsequently, ¢ach pickup member is moved
to its dowawardly extending vertical position during
which movement its corresponding electromagnet is en-
ergized to a lesser degree adequate for retaining its
picked up grid element but insufficient for deforming it.
In its downwardly extending vertical position the cor-
responding electromagnet of each pickup member is mo-
mentarily deenergized for permitting the grid element
carried thereby to fall freely. As best seen in Fig. 5
when a pickup member 8 on the first head 2 is in its
downwardly extending vertical position it is positioned
above and in axial alignment with a pickup member 13
on the second head 3 and containing a previously picked
up medium sizeé grid element 14. Thus, when the.grid
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element § is permitted: to-fall it-falls over the member
13 and the elements 9 and 14 are thereby concentrically
arranged or assembled. The grid elements 9 and 14
aré héld in this arrangement on the member 13 mag-
netically until the member 13 is moved to its downwardly
extending vertical position in the manner shown-in Figs.
1and 7. 1In this position its corresponding electromagnet
is. momentarily deenergized in the above described man-
rier wheréby both the large grid element ¢ and the me-
dium element 14 are permitted to fall freely, the large
ciement 9 falling over am axially aligned pickup mem-
ber 17 on the head 4 and the medium size grid element
i4 falling over the member 18 concentrically disposed
in the miember £7. The member 18 &t this position con-
tains a previously picked up small sized grid element
1% and thus the large, medium and small grid elements
are concentrically arranged or assembled. The elements
are retained thus assembled by the corresponding electro-
magnet until they assume the downwardly extending
vertical position best shown in Figs. 1 and 11. In this
position the corresponding electromagnet is deenergized
and the three grid elements are dropped in assembled
form into suitable receiving means such as a mica in-
sulating disc designated 58 in Fig. 1 and preperforated
for receiving the support rods of the several grid ele-
ments thereby to maintain the spacing between the rods
and therefore between the assembled grid elements. It
will be seen that the disc 58 can be placed on the ends
of the grid rods before the related electromagnets are
deenergized and thus the grid elements will be in as-
sembled form with the rod ends thereof fitted in the
disc 58 when the grid elements are released.

It will be seen further that while I have provided
means for automatically assembling multiple grids uti-
lizing -electromagnetic forces, other means could alter-
natively be used for drawing the grid elements into and
onto the several pickup members. For instance, vacuum
medns could alternatively be employed.

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 modi-
fications 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 device for assembling a plurality of concen-
trically arranged tubular elements, a first rotatably mount-
ed turntable having at least one pickup member adapted
for receiving a first tubular element, a second rotatably
mounted turntable having at ledst one pickup member
adapted for receiving a second tubular element having
a diameter different from said first tubular element, said
second turniable being disposed adjacent said first turn-
table. with a pickup member thereof axially alignable
with a pickup member on said first turntable, and means
effective for drawing the first tubular element from the
pickup member on said first turntable onto the axially
aligned pickup member on said second turntable whereby
said first and second tubular elements are concentrically
arranged cn the pickup member of said second turntable.

2. In a device for assembling a plurality of concen-
trically arranged tubular elements, a first rotatably mount-
ed turntable having at least one pickup member adapted
for receiving a first tubular elemert, a second rotatably
mounted turntable having at least one pickup member
adapted for receiving a second tubiilar element having
a diameter different from said first tubular element, said
second turntable being disposed adjacent said first turn-
table with a pickup member thereof axially alignable
with a pickup member on said first turntable, and means
for effecting release of the first tubular element from
the pickup member on said first turntable, means for
drawing the released first tubular element onto the axiaily
aligned pickup member on said second turntable holding
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said second tubular element whereby said first and sec-
ond tubular elements are concentrically arranged on the
pickup member of said second turntable, and means
for effecting release of both said tubular elements from
said second turntable in concentric arrangement.

3. The combination set forth in claim 2 further char-
acterized by electromagnets secured adjacent each of said
pickup members for drawing the tubular elements onto
said pickup members, retaining the elements in position
on the pickup members, and effecting release of the
elements from said pickup members.

4, The combination set forth in claim 2 further char-
acterized by a drive mechanism common to both said
first and second turntables for rotating the turntables
in synchronism, electromagnets secured adjacent each of
said pickup members for drawing the tubular elements
onto the pickup members, retaining the tubular elements
into position on the pickup members, and effecting re-
lease of the tubular elements from the pickup members,

and electric switching circuits mounted on each of said #

turntables and actuated thereby for sequentially energiz-
ing said electromagnets in accordance with a preselected
program.

5. The combination set forth in claim 2 further char-
acterized by electromagnets secured adjacent each of said
pickup members for drawing the grid elements onto said
pickup members, retaining the grid elements in position
on the pickup members, and effecting release of the grid
elements from said pickup members.

6. In a device for assembling concentrically arranged
helically coiled grid elements, a first rotatably mounted
turntable having at least one pickup member adapted
for receiving a first grid element, a second rotatably
mounted turntable having at least one pickup member
adapted for receiving a second grid element having a
diameter different from said first grid element, said sec-
ond turntable being disposed adjacent said first turatable
with at least one pickup member thereof axially align-
able with a pickup member of said first turntable, and
means effective for drawing a first grid element from
the pickup member of said first turntable onto the axially
aligned pickup member of said second turntable where-
by said grid elements are concentrically arranged on said
second turntable.

7. In a device for assembling concentrically arranged
helically coiled grid elements a first rotatably mounted
turntabie having at least one pickup member adapted
for receiving a first grid element, a second rotatably
mounted turniable having at least one pickup member
adapted for receiving a second grid element having a
diameter different from said first grid element, said sec-
ond turntable being disposed adjacent said first turntable
with at least one pickup member thereof axially align-
able with a pickup member of said first turntable, and
means for effecting release of the first grid element from
the pickup member of said first turntable, means for
drawing the released first grid element onto the axially
aligned pickup member of said second turntable holding
the second grid element whereby said grid elements are
concentrically arranged on the pickup member of said
second turntable, and means for effecting release of both
said said grid elements from said second turntable in
concentric arrangement.

8. The combination set forth in claim 7 further char-
acterized by a drive mechanism common to both said
" first and second turntables for rotating the turntables in
synchronism, electromagnets secured adjacent each of
said pickup members for drawing the grid elements onto
the pickup members, retaining the grid elements in posi-
tion on the pickup members, and effecting release of the

grid elements from the pickup members, and .electric

switching circuits mounted with each of said turntables
and actuated thereby for sequentially energizing said elec-
tromagnets in accordance with a preselected program.
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9. In a device for assembling a plurality of concentri-
cally arranged helically coiled grid elements, a first rotat-
ably mounted turntable having at least one pickup mem-
ber adapted for receiving a first grid element, a second
rotatably mounted turntable having at least ome pickup
member adapted for receiving a second grid element
having a diameter different from the diameter of said
first grid element, said second turntable being disposed
adjacent said turntable with a pickup member thereof
axially alignable with a pickup member of said second
turntable, a third rotatably mounted turntable having at
least one pickup member adapted for receiving a third
grid element having a diameter different from the diam-
eters of said first and second grid elements, said third
turntable being disposed adjacent said second turntable
with a- pickup member thereof axially alignable with a
pickup member of said second turntable, means for effect-
ing release of the first grid element from the pickup mem-
ber on said first turntable, means for drawing the released
first grid element from said first turntable onto an axially
aligned pickup on said second turntable having a second
grid element théreon whereby said tubular elements are
concentrically arranged on said second turntable, means
for rotating said turntables to bring the pickup member
having said concentrically arranged first and second grid
elements thereon into dxial alignment with a pickup mem-
ber on said third turntable having a third grid element
thereon, means for combining the first and third grid
elements concentrically arranged on said second turntable
onto one of the axially aligned pickup members with said
third grid element whereby all of said grid elements are
concentrically arranged on a single pickup member, and
means for effecting release of all said concentrically ar-
ranged first, second and third grid elements from said
third turntable in concentric arrangement.

10. The combination set forth in claim 9 further char-
acterized by electromagnets secured adjacent each of said
pickup members for drawing the grid elements onto said
pickup members, retaining the elements in position on the
pickup members, and effecting release of the element from
said pickup members.

11. The combination set forth in claim 9 further char-
acterized by a drive mechanism common to all of said
rotatably mounted turntables -for rotating the turntables
in synchronism, electromagnets secured adjacent each of
said pickup members for drawing the grid elements onto
the. pickup members, retaining the grid elements in posi-
tion on the pickup members, and effecting release of the
grid elements from the pickup members, and electric
switching circuits mounted with each of said turntables
and actuated thereby for sequentially energizing said elec-
tromagnets in accordance with a preselected program.

12. In a device for assembling a plurality of concentri-
cally arranged helically coiled grid elements, a first rotat-
ably mounted turntable having at least one pickup mem-
ber adapted for receiving a first grid element, a second
rotatably mounted turntable having at least one pickup
member adapted for receiving a second grid element
having a diameter different from the diameter of said
first grid element, said second turntable being disposed
adjacent said first turntable with a pickup member thereof
axially alignable with a pickup member of said second
turntable, a third rotatably mounted turntable having at
least one pickup member adapted for receiving a third
grid element having a diameter -different from the diam-
eters of said first and second grid elements, said third
turntable being disposed adjacent said second turntable
with a pickup member thereof axially alignable with a
pickup member of said second turntable, means for effect-
ing release of the first grid element from the pickup mem-
ber on said first turntable, means for drawing the released
first grid element from said first turntable onto an axially
aligned pickup member on said second turntable having a
second grid element thereon whereby said tubular -ele-
ments are concentrically arranged on said second: turn-
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table, means for rotating said turntables to bring the
pickup member having said concentrically arranged first
and second grid elements thereon into axial alignment
with a pickup member on said third turntable having a
third grid element thereon, means for effecting release of
the concentrically arranged first and second grid elements
from the pickup member on said second turntable, means
for drawing the released concentrically arranged grid
elements onto said axially aligned pickup member on said
third turntable whereby all of said grid elements are con-
centrically arranged on said third turntable, and means
for effecting release of all said concentrically arranged
first, second and third grid elements from said third turn-
tables in concentric arrangement. '

13. The combination set forth in claim 12 further char-
acterized by electromagnets secured adjacent each of said
pickup members for drawing the grid elements onto said
pickup members, retaining the elements in position on the
pickup members, and effecting release of the elements
from said pickup members.

14. The combination set forth in claim 12 further char-
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acterized by a drive mechanism common to all said rotat-
ably mounted turntables for rotating the turntables in
synchronism, electromagnets secured adjacent each of
said pickup members for drawing the tubular elements
onto the pickup members, retaining the grid elements in
position on the pickup members, and effecting release of
the grid elements from the pickup members, and electric
switching circuits mounted with each of said turntables
and actuated thereby for sequentially energizing said elec-
tromagnetts in accordance with a preselected program.
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