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This invention relates to an automatic Imetal

spinning machine in which a work piece is cen-

tered under a spinning head which is then auto-

matically fed to a position from which it may

act upon the work piece to alter its shape.

An automatic machine of this description is of -

particular advantage in the production of carbon

cup units such as are used in telephone trans-

mitters. In the past, these carbon cup elements
have been produced on a lathe. The carbon disk
was inserted in'a metal cup; this assembly was
then turned in a lathe while a spinning tool was
manually held against the rim of the metal cup
until the rim was curved over the carbon disk
sufficiently to maintain it in place in the cup.
It is an object of this invention to provide an

(Cl 113—-52)
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apparatus which will automatically feed a work -

piece into a position where it may be spun into a

desired shape.
Another object of the invention is to produce a

spinning apparatus which will automatically spin
a work piece within very narrow tolerance limits.

A further object of the invention is to promde
a spinning apparatus with a rotary feed table in

which work piece holders have cam operated =

plungers which lift work pieces a slight distance

above the holders in order to insure easy removal"

of the work pieces. |

A feature of the invention is an autematlc elec-
tric control which maintains the apparatus in
constant operation after it is once started.

20

A further feature is the inclusion of an adJust- f

able cam for timing the recnprocatmg motmn of

a plunger for centering the rotary table.

Other objects and features will become ap-
parent from reference to the drawings in con-

nection with the following detailed eXplanatlon
As shown on the drawings, Figure 1 is a per-

spective view of the assembled device illustrating:
40

a, number of standard parts which coact to pro-
duce an automatic spinning mechanism.

BFigure 2 is a plan view partially in section of
the rotary feed table and indexing plunger whmh |

will center the rotary feed table in position.
Figure 3 is a vertical cross sectional view of the

rotary feed table taken along the line 3—3: of

45

Figure 2 and showing two work piece helders w1th |

work pieces in position thereon. -
Figure 4 is a sectional view of the Splnmng head

showing the forming wheels as they would appear 50

looking upward from underneath.

Figure 5 is a sectional view of a portion of the |

rotary feed table and four work piece holders with
work pieces in position. In this view a circular

construction has been straightened out for pur-

55

2 | |
poses of illustration in order to show the cam and
plunger action whereby the work pieces are lifted
slightly from the work piece holders in order to
afford ease of handling. |

Figure 6 is a perspective view of a carbon disk
such as-is used in a telephone transmitter.
PFigure 7 is a perspective view of a metal cup -
into which the earbon dlSk of Flgure 6 is leeked-
by spinning, A | - -
PFigure 8 is a schematlc diagram shewmg the ~
electric control system and the air operated
piston control mechanisms of the device.
Referring to Figure 1, it may be seen that a
number of standard parts may bhe adapted for use
in this invention. For example, a spinning head
press 11 may be adapted from a standard drill
press. Instead of a hand feed, however, an auto-
matic air control feed such as that manufactured
by The Bellows Company of Akron, Ohio, under -
number DFE-120 may be used. A piston 12
(Figure 8) is actuated by air entering through
hose (3 to operate a rack {4 and pinion 15. The
horizontal movement of the rack 14 is translated
to vertical movement in the drill press rack 16.
A rotary indexing table 1T may be adapted from
rotary table number BRT-10E manufactured by
The Bellows Company. - The Bellows units are -
operated by compressed air at a pressure of about
35 pounds -per square inch. During operation,

the rotary table advances to a position where a

work piece holder 18 is directly under a spinning
head 19 (Figure 8). While the work piece holder
is being centered under the spinning head the
piston 12 is advancing to lower the spinning head

. into contact with the work piece in holder {8.

Upon the return of the piston 12 the spinning
head travels upward out of contact with the work
plece and the rotary table 17 advances the next |
work piece holder 18 into position.

A detailed explanation will now be gwen with
reference to Figures 2 to 8. Figures 6 and 7 show
one type of work piece which may be satisfac-
torily fabricated in the machine. The metal cup
21 of Pigure 7 may be a thin metal stamping.
The metal cup 2i has a flat circular surface 22
which serves to seat a carbon disk 23. The top
portion of the rim 24 of cup 21 may be folded over
the carbon 23 by a spinning operatlen perfermed-.--
by Spmnmg head 19. : |

The de51gn of the work plece holders la is best'f
illustrated in Pigures 3 and 5. The work piece

holders fit snugly in apertures 25 spaced uni-

formly on a circumference near the perimeter -
of the retary table 7. ‘The center of each of
work piece holders 18 has a plunger 26 freely
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movable therein. - The top of the plunger 2§ is
made concave to conform with the convex por-
tion of metal cup 21. An under plate 2T of ro-
tary table 1T has apertures disposed concentric
with work piece holders (8 in which plungers 28
are freely movable. The plungers 28 impinge
at their upper surfaces upon the plungers 26 and

at their bottom surfaces impinge upon a cam
29 during a portion of their circular movement
around the rotary table. During thelir passage

over the cam 29 the plungers 28 are raised slight-
ly and in so doing raise the plungers 26 which in
turn raise the metal cup 21 a slight distance off
the work piece 18 thereby facilitating removal of
the finished cup.

Work piece holders I8 are seated upon plastic
or latex washers 31 which are compressed slightly
during the time of contact between the work
piece 21 and spining head 19 thereby insuring
uniform pressure between the work piece and
spinning head wheels.

The spinning head illustrated in Figure 4
consists of three forming wheels 32 which are
free to rotate between a retaining stud 33 and
a thrust bearing 34. Pressure on the iforming
wheels 32 may be controlled by set screws 39.
The forming wheels 32 have surfaces rounded
slightly in order to give the proper curvature to
the upper part of the rim 24 during the time the
parts are in engagement.

As best illustrated in Figure 2 an air operated
indexing plunger 36 is utilized to center the ro-
tary table within very narrow tolerances. The
plunger 36 must operate only after the rotary

table {1 has positioned a work piece holder i8 ¢

under the spinning head 9. Movement of the
plunger 36 is therefore controlled by a cam 31
(Figure 8) whieh may be adJusted to a particu-
lar seating on the shaft of pinion {5. There is
a horizontal aperture 38 lined up in rotary table
11 w1th each of Vertloal apertures 25. Since
there is a certaln amount of wear upon the sides
of apertures 38 durlng operatlon these apertures
are located in a removable metal piece so that
they may be replaoed after excessive wear.

oy |
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r2
) |

The rotary table T is rotated by a ratchet

wheel 39 1ntegrally ooncentrlc W1th under plate
21. The ratchet 39 is actuated by a pawl 4i (Fig-
ure 8) on piston 42. As an influx of air moves
the piston 42 the pawl 4l aotuates the ratohet 39
which in turn forwards another of work piece
holders 8 1nto po.autlon under the spinning head
(9. A piston 43 then moves plunger 36 into one
of the apertures 38 in order to insure that the
work piece holder Iﬂ is premsely centered.

The rotary table {1 is held in pos:ttmn by means
of a pawl 4i. Rotary table 1T and under plate
21 rotate together. Bosses 45 prevent slippage
between the two parts.

The operation of the apparatus may best be de-
scribed with reference to Figure 8. Numeral 46
de51gnates a source of compressed air for opera-
tion of the pistons 2, 42 and 43. This com-
pressed air may be supphed from any source of
about 35 pounds per square inch. The return of
the pistons i 1S accomplished by means of compres-
sion springs 81. The admission of air into the
cylinder chamber is controlled by solenoid valves
41 and 48 in the case of pistons 12 and 42, re-
spectively, and by a cam operated valve 49 in the
case of piston 43. Pistons (2, 42, and 43 may
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be double acting air pistons instead of spring |

return pistons.
A single starting switch could be used to place
the device in operatlon but it is convement to

75

compressed air.

4

have a pair of starting switches 52 and 53 so
that the spinning head may be rotated independ-
ently by closing switch 33 while the various pis-
ton control parts may be held stationary. In
the position shown in Fig. 8 the pistons are
shown at the limit of their travel. Their mo-
tion will now be described through a complete
cycle.

The switeh 33 is closed to complete a circuit for
the operation of press motor %4 which rotates
spinning head 9. The switch 82 is closed to
complete a circuit through a microswitch 5% for
the energization of solenoids 41 and 48 to the
exhaust position. The piston (2 is restored by its
spring 81 as the compressed air is exhausted
through the solenoid wvalve 47. This motion
raises the spinning head 19 and brings cam 31
into a position to move the valve 49 into exhaust
position. When the valve 49 is in exhaust posi-
tion the piston 43 is acted upon by its spring §I
to pull the plunger 36 out of its aperture 38. At
the same time the restoration of the piston 42 by
its spring 51 disengages the pawl 41 which then
engages the succeeding tooth in ratchet 39.

The motion of rack (4 opened microswiteh 59
and toward the end of its stroke closed micro-
switch §6. The closure of microswitch 56 pre-
pared sclenoid valves 471 and 48 for the intake of
When the intake valve 48 is in
position to pass compressed air to piston 42, pis-
ton 42 rotates ratchet 39 through the agency of
pawl 41 to line up the succeeding work piece
holder 18 under the spinning head (9. With the
solenoid valve 47 in position to pass compressed
air to piston 12, piston 12 started the travel of
rack 14 which lowered the spinning head (8.
Just before spinning head (9 engaged the work
piece cam 3T opened the intake of valve 49 to
move piston 43 which in turn forced index
plunger 36 into engagement with rotary table {7
through aperture 38. The index plunger 36 thus
locked the rotary table (T into position during
the spinning interval.

In the meantime the movement of rack I4
had opened microswitch 86 and closed micro-
switch 59 so that all moving parts were one again
in the position shown in Figure 8.

In production operations the operator of the
machine receives the cups 21 with the carbon
disks 23 seated therein. After the machine is
started it continues to operate and the operator
places the cups 21 into the work piece holders |8
before they reach the spinning head (9. After
the carbon disk 23 has been spun into place
further rotation of rotary table (T brings the
cups 21 to a point where the cam 29 raises the
work pieces slightly above the holders (8 to en-
able the operator to remove them quickly and
easily.

While the invention has been described with
reference to a single embodiment it is not the
intention to limit the scope thereof other than
as necessitated by the appended claims.

What is claimed is:

1. An automatic machine for spinning metal
comprising a spinning head press, a spinning
head connected to said press, an air-operated
piston means for raising and lowering said head,
a rotary work table for said press, the axes of
sald head and said rotary table being substan-
tially parallel and displaced a short distance from
each other, an air-operated piston means for
rotating sald rotary table in short steps, a plu-
rality of work piece holders in spaced relation
around a circumference near the perimeter of
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said rotary table, said circumference - passing

through the axis of said spinning head, a plu-
rality of circular apertures in spaced relation
around the periphery of said rotary table, the
axes of said apertures being at right angles to

the rotary table axis, an indexing plunger inte-
gral with said press and coaxial with a partictl}ar |
position said apertures assume during rotation

of said rotary table, an air-operated piston means

for moving said indexing plunger into said aper--
tures, solenoid valves to control the air intake
and exhaust of said first and second air-operated,.
piston means, two switches, means operating
responsive to the raising of said head for operat-

ing one of said switches and operating respon-
sive to the lowering of said head for operating the
other of said switches, a power source for said
solenoid valves, a circuit including said one of
said switches, said power source, and said sole-
noid valves, said one of said switches connected
in said circuit so that said circuit is completed
when said head is raised to cause said first and
second air-operated piston means to lower said

head and to rotate said table one step, a second

circuit including said other of said switches, said
power source, and said solenoid valves, said other
of said switches connected in said second circuit
so that said second circuit is completed when
said head is lowered to cause said first and sec-
ond air-operated piston means to raise said head
and to condition said table for further rotat_ipn,
and means operated responsive to the lowering
of said head for operating said third air-operat;ed
piston means and operated responsix_re to t_he rais-
ing of said head for restoring said third ailr-
operated piston means. S

9. An automatic metal spinning mach_me com-
prising a spinning head press, a spinning _head
on said press in position to be rotated, a rack
and pinion and a piston connected thereto for
raising and lowering said head, a rotary work
table for said press, a pawl and ratchet and a
piston connected thereto for rotating said m{ork
table in short steps, a plurality of work piece
holders in spaced relation around a circumfereqce
near the perimeter of said rotary table, said cir-
cumference passing through the axis of sald
spinning head, a {freely movable conqentnc
plunger in each work piece holder, a stationary

cam mounted below said table and engaged by .

said plungers as said table is rotated :when said
plungers are in a position other than In verj:ical
alienment with said head, to raise work pieces
o short distance above said work holders, cone
shaped apertures in spaced relation around the
peripheral surface of said rotary table, the axes
of said apertures being at right angles to the
rotary table axis and extending radially outwa_.rd
therefrom, a cone shaped indexing plunger_ in-
tegral with said press and coaxial with a particu-
lar position said apertures assume during 1_'01:&-
tion of said rotary table, an air-operated piston
for moving said indexing plunger into said aper-
tures to index said table, a cam operated in as-
sociation with said rack and pinion, a valve op-
erated by said cam to permit air to enter said
indexine plunger piston when said head is low-
ered and to permit air to exhaust from said in-
dexing plunger piston when said head is raised,
solenoid valves to control the air intake and ex-
haust of said rack and pinion and said pawl and
ratchet pistons, a source of compressed air con-
nected to said valves, two switches, a second cam
mounted on said rack for operating said switches,
said switches so mounted that one is operated
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6 _
when said head is raised and the other is op--
erated when said head is lowered, a power source:
for said solenoid valves, a circuit including said-
one of said switches, said power source and said -
solenoid valves, said circuit completed when said
head is raised to operate said one of said switches
to cause air to enter said rack and pinion piston:

- and said pawl and ratchet piston, a second cir-

cuit including said other of said switches, said
power source and said solenoid valves, said sec-
ond circuit completed when said head is lowered
to operate said other of said switches to cause:
alr to be exhausted from said rack and pinion -
piston and said pawl and ratchet piston. o

3. Means for controlling the operation of a
metal spinning machine having a spinning head, -
and. having a rack and a series of gears ¢o-:
operating with said spinning head for raising
and . lowering said spinning head, and having a
rotatable work table having a ratchet mounted
on the underside thereof and a pawl for co-.
operation with said ratchet, and having an in--
dexing piston for co-operation with said work
table to accurately index each work piece mount- -
ed upon said work table, comprising a solenoid
controlled air valve connected to said pawl, a cam
controlled air valve connected to said indexing
piston, a solenoid air wvalve connected to said-
rack, a cam mounted on one of said series of gears
and associated with said cam controlled air valve,
two switches, a cam on said rack associated with
sald two switches, a power source for said sole-
noid controlled air valves, and a source of air
connected to said valves, a circuit including one
of said switches, said power source and each of
sald solenoids of said solenoid controlled air
valves, said one of said switches so mounted as
to be closed by said cam mounted on said rack
when said rack is in the restored position there-
by completing said circuit, said solenoids so con-
nected in said circuit that the completion of said
circuit operates said solenoids to cause air from
said air source to enter said solenoid controlled
alr valves, whereby said solenoid controlled air

. valves are operated by said air from said air

source to cause said pawl to operate against said
ratchet to rotate said work table and to cause
sald rack to operate against said series of gears
to cause said spinning head to be lowered toward
sald work table, said cam on one of said gears so
shaped that said cam controlled air valve is op-
erated by said cam before said spinning head is
completely lowered whereby said air source is
caused to enter said cam controlled air valve
thereby causing said indexing piston to index
said work table, a second circuit including the
other of said switches, said power source and each
of sald solenoids of said solenoid controlled air
valves, said other of said switches so mounted
as to be closed by said cam mounted on said rack
when said rack is in the operated position there-
by completing said second circuit, said solenoids
s0 connected in said second circuit that the com-
pletion of said second circuit restores said sole-
noid controlled air valves whereby said pawl and
sald rack are restored, said cam on said one of
sald gears so shaped that said cam controlled air
valve is restored by said cam as said rack is re-
stored. |

4. In a metal spinning machine, a spinning
head, a rack, a series of gears, said gears co-
operating with said rack and said spinning head
so that as said rack is operated and restored said
spinning head is respectively lowered and raised,

a rotatable work table, a ratchet mounted on the
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underside of said table, a pawl moéufited to ‘co-
operate with said ratchet, a ‘series of holes In
said work table, an indexing piston mounted to
co-operate with any one of said holes in any ro-
tated position of said table, a series of work held-
ers mouiited on said table and associated respec-
tively with each of said indexing holes, an air
operated spring restored motor connected to said
pawl for operating ahd restoring said pawl, a
secohd air operated spring restored motor con-
nected to said rack for operating and restoring
sald rack, a third afr operated spring restered
motor tonhected to said indexing piston for op-
erating and restoring said piston, two solenoid
valves, ohe of said valves connected to said first
motor, the other of said valves connected to said
second motor, a cam mounted on one of said
geafs, a third valve so mounted as to be operated
by sald cam on one of said gears, said third valve
conhected to said third motor, said valves ‘op-
erable to admit air to said motors and restor-
able to release air from said motors; a source of
alr connected to said first; seéond and third
valves, & cam mounted on said rack, two switches,
a power source for said solenoid valves, a cireuit
ineluding one of said switehes, said powerl source
and sald solehoid valves, a second cireuit includ-
ing the other of said switches, said powet source
ahd sald solenoid valves, said cam mounted on
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said rack shaped to cause said one of saild
switches to be closed when said rack is restored
and to opén said one ‘of sald switches and to
close said other of said switches when said rack
is in the operated podsition, whereby the com-
pletion of said first citcuit causes the operation
of said solenoid valvées to cause said pawl to op=
etate against said ratchet to rotate said table
and to cause said indexing piston to index said
table and to cause said spinning head to be low-
ered, and whereby the compleéetion of said second
circuit causes said spinhninig head to be raised
and ¢éauses said pawl and said piston to be re-
stored.

JACK R TINSMAN.
RICHARD J. NOVY.
_ JAMES E. THURLOW.
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