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AUTOMATICMETAL SPINNING APPARATUS 
Jack R. Tinsman, Park Ridge, and Richard J. 
Nowy and James E. Thurlow, Chicago, Ill, as 
signors to Automatic Electric Laboratories, 
Inc., Chicago, III, a corporation of Delaware 

Application September 14, 1949, Serial No. 115,714 
(Cl. 113-52) 4 Claims. 

This invention relates to an automatic metal 
Spinning nachine in Which a Work piece is Cen 
tered under a Spinning head which is then auto 
matically fed to a position froim which it may 
act upon the work piece to alter its shape. 
An automatic machine of this description is Of 

particular adwantage 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 ower the carbon disk 
suficiently to maintain it in place in the cup. 

It is an object of this invention to provide an 
apparatus which will automatically feed a work 
piece into a position where it may be spum into a 
desired Shape. 
Another object of the inwention is to produce a 

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

A. further object of the invention is to prowide 
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. | 
Afeature of the invention is an automatic 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 
able cam for timing the reciprocating motion 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 explanation. 
As shown on the drawings, Figure 1 is a per 

Spective View Of the asSembled device ilustrating 
a number of Standard parts which coact to pro 
duce am automatic Spinning mechanism. 

Figure 2 is a plan View partially in Section of 
the rotary feed table and indexing plunger which 
will center the rotary feed table in position. 

Figure 3 is a Wertical CroSS Sectional View Of the 
rotary feed table taken allong the line 3–3 of 
Figure 2 and showing two Work piece holders with 
Work pieces in position thereon. 

Figure 4 is a Sectional view of the Spinninghead 
showing the forming Wheels as they Would appear 
looking upWard from undermeath. 

Figure, 5 is a Sectional View Of a portion Of the 
rotary feed table andfour work piece holders with 
work pieces in position. In this wiew a circular 
construction has been Straightened Out for pur 
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| 2 
poses of ilustration in order to show the cam and 
plunger action whereby the work piecesare lifted 
slightly from the work piece holders in order to 
afford ease Of handling. 

Figure 6 is a perspective wiew of a carbon disk 
such as is used in a telephone transmitter. 

Figure 7 is a perspective wiew of a metal cup 
into which the carbon disk of Figure 6 is locked 
by spinning. 

Figure 8 is a schematic diagram showing 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 be adapted for use 
in this invention. For example, a spinning head 
press i may be adapted from a standard drill 
press. Instead of a handfeed, howewer, 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 ||2 
(Figure 8) is actuated by air entering through 
hose i 3 to operate a rack i 4 and pinion i 5. The 
horizontal movement of the rack i 4 is translated 
to Vertical movement in the drill press Irack i 6. 
A rotary indexing table 7 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 8 is directly under a Spinning 
head 9 (Figure 8). While the work piece holder 
is being centered under the spinning head the 
piston i 2 is advancing to lower the spinning head 

i into contact with the work piece in holder 18. 
UpOn the return of the piston 12 the Spinning 
head travels upWard Out Of COntact With the Work 
piece and the rotary table i advances the next 
Work piece holder 8 into position. 
A detailed explanation Will now be given 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 Figure 7 may be a thin metal stamping. 
The metal Cup 2 i has a flat circular Surface 22 
which serwes to seat a carbon disk 23. The top 
portion of the rim 24 of cup 21 may befolded over 
the carbon 23 by a spinning operation performed, 
by spinninghead 19. w 
The design of the work piece holders 18 is best 

ilustrated in Figures 3 and 5. The work piece 
holders fit smugly in apertures 25 spaced uni 
formly On a circumference near the perimeter 
of the rotary 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 26 is 
nade COncave to COnform with the COnveX pOr 
tion of metal Cup 2. An under plate 27 of Iro 
tary table 17 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 LipOn a CaII 
29 during a portion of their circular movement 
around the rotary table. During their 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 8 thereby facilitating removal of 
the finished Cup. 
Work piece holders i 8 are Seated upon plastic 

or latex Washers 3 which are compressed slightly 
during the time of contact between the work 
piece 2 and Spining head 9 thereby insuring 
uniform pressure between the work piece and 
spinning head wheels. 
The spinning head ilustrated 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 forming 
wheels 32 may be controlled by set screws 35. 
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 i 7 has positioned a work piece holder i 8 : 
under the spinning head (9. Movement of the 
plunger 36 is therefore controlled by a cam 37 
(Figure 8) which 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 
17 with each of vertical apertures 25. Since 
there is a certain amount of wear upon the sides 
of apertures 38 during operation these apertures 
are located in a removable metal piece so that 
they may be replaced after excessive wear. 
The rotary table i 7 is rotated by a ratchet 

wheel 39 integrally concentric with under plate 
27. The ratchet 39 is actuated by a pawl 4 (Fig 
ure 8) on piston 42. As an influx of air moves 
the piston 42 the pawl 4 actuates the ratchet 39 
which in turn forwards another of work piece 
holders || 8 into position under the spinning head 
19. A piston 43 then moves plunger 36 into one 
of the apertures 38 in order to insure that the 
work piece holder (8 isprecisely centered. 
The rotary table 7 is heldin position by means 

of a pawl 4. Rotary table 7 and under plate 
27 rotate together. Bosses 45 prewent slippage 
between the two parts. 
The operation of the apparatus may best be de 

scribed with reference to Figure 8. Numeral 46 
designates a source of compressed air for opera 
tion of the pistons 12, 42 and 43. This com 
pressed air may be supplied from any Source Of 
about 35 pounds per Square inch. The return of 
the pistons is accomplished by means of compres 
sion springs 51. The admission of air into the 
cylinder chamber is controlled by solenoid valves 
47 and 48 in the case of pistons i 2 and 42, re 
spectively, and by a cam operated valve 49 in the 
case of piston 43. Pistons | 2, 42, and 43 may 
be double acting air pistons instead of spring 
return pistons. 
A single starting switch could be used to place 

the device in operation but it is convenient to 
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4 
have a pair of starting switches 52 and 53 so 
that the Spinning head may be rotated independ 
ently by closing Switch 53 while the warious 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 m0 
tion will now be described through a complete 
Cycle. 
The Switch 53 is closed to complete a, circuit for 

the operation of press motor 54 which rotates 
spinning head 19. The Switch 52 is closed to 
Complete a, circuit through a microswitch 55 for 
the energization of solenoids 47 and 48 to the 
exhaust position. The piston || 2 is restored by its 
Spring 5 as the compressed air is exhausted 
through the SO?enoid Valve 47. This motion 
raises the Spinning head 9 and brings cam 37 
into a position to move the Valve 49 into exhaust 
position. When the walve 49 is in exhaust posi 
tion the piston 43 is acted upon by its spring 5 | 
to pull the plunger 36 Out Of its aperture 38. At 
the Same time the restOration Of the piston 42 by 
its spring 5 disengages the pawl 4 which then 
engages the Succeeding tooth in ratchet 39. 
The motion of rack | 4 Opened microswitch 55 

and toward the end Of itS Stroke ClOSed micro 
switch 56. The closure of microswitch 56 pre 
pared Solenoid valves 47 and 48 for the intake of 
COmpressed air. When the intake valve 48 is in 
pOSition to paSS COmpressed air to pistom 42, pis 
ton 42 rotates ratchet 39 through the agency of 
pawl 4 to line up the succeeding work piege 
holder 18 under the spinning head i 9. With the 
Solenoid valve 47 in position to pass compressed 
air to piston | 2, piston || 2 started the travel of 
rack i 4 which lowered the spinning head i 9. 
Just before spinning head f9 engaged the work 
piece cam 37 opened the intake of Walve 49 to 
nowe 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 7 into position during 
the Spinning interwal. 

In the meantime the movement of rack | 4 
had Opened microswitch 56 and closed micro 
Switch 55 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 2 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 19. After 
the carbon disk 23 has been spun into place 
further rotation of rotary table 7 brings the 
cups 2 i 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 
ea Sily. 
While the inwention has been described with 

reference to a single embodiment it is not the 
intention to limit the scope thereof Other than 
as mecessitated 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 
Said head and Said rotary table being substan 
tially parallel and displaced a short distance from 
each other, an air-operated piston means for 
rotating Said 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 i 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 particular 
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 saidfirst and Secondair-operated, 
piston means, two switches, means operating 
responsive to the raising of saidhead for operat 
ing one of said switches and operating respon 
sive to the lowering of saidhead 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 
im 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 rotation, 
and means operated responsive to the loWering 
of saidhead for operating said third air-operated 
piston means and operated responsive to the rais 
ing of said, head for restoring said third air 
operated piston means. 

2. An automatic metal spinning machine 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 work 
table in short steps, a plurality of Work piece 
holders in spacedrelation arounda circumference 
near the perimeter of said rotary table, Said. cir 
cumference passing through the axis of Said 
spinning head, a freely movable concentric 
plunger in each work piece holder, a stationary 
cam mounted below said table and engaged by r 
said plungers as said table is rotated when said 
plungers are in a position other than in vertical 
alignment with said head, to raise work pieces 
a 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 outward 
therefrom, a cone shaped indexing plunger in 
tegral with said, press and coaxial with a particu 
lar position said apertures assume during rota 
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 
indexing 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 pawland 
ratchet pistons, a source of compressed aircon 
nected to said valves, two switches, a second Cam 
mounted on saidrack 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 so?enoid valves, said sec- i 
ond circuit completed when Said head is lowered 
to operate Said other of Said Switches to cause. 
air to be exhausted from said rack and pinion : 
piston and said, pawl and ratchet piston. 

3. Means for controlling the operation of a 
metal spinning machine having a spinning head, 
and having a rack and a series of gears co-* 
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- i 
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 so?enoid 
controlled air Valve connected to said pawl, a cam 
controlled air valve connected to said indexing 
piston, a solenoid air valve connected to said: 
rack, a cammounted on one of said series of gears 
and associated with said camcontrolled air valve, 
two Switches, a cam on said rack associated with 
saidtwo 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 
Said 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 solenoidsso con 
nected in Said Circuit that the completion of said 
circuit operates said solenoids to cause air from 
s?id air source to enter said solenoid controlled 
air 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 
Said rack to operate against said series of gears 
to cause said spinning head to belowered toward 
Said work table, Said cam on one of saidgears 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, saidipower source andeach 
of Said so?enoids of said solenoid controlled air 
Valves, Said other of said switches so mounted 
asto be closed by said cam mounted on saidrack 
when said rackis in the operated position there 
by completing said second circuit, said solenoids 
So Connected in said second circuit that the com 
pletion of Said second circuit restores said sole 
noid controlled air valves whereby said pawl and 
said rack are restored, said cam on said one of 
Saidgears soshaped that said camcontrolled 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 
sothat 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 pawi móühted to có 
operate with said ratchet, a series of holes in 
säid Wofk table, ah indexing pistoia mounted to 
co-operate with any ohe Of Said holeš in any ro 
tated position of said table, a series of workhold 
er?hoühted on said table and associated respec 
tive?y with each of said indexing holes, an air 
operated spring restöred motor cónnected to said 
pawl for operating and restoring said pawl, a 
second air operated spring restored motor con 
nected to said rack fer operating and restoring 
sáid rack, a third air operated spring restered 
motor Connected to said indexing pistón for op 
erating and restoring said piston, two solenoid 
valves, one of said valves connected to said first 
motor, the other of šaid valves connected to said 
second hotor, a cam moünted on one of Said 
geár?, a third Valve So mounted as to be operated 
by sald camon one of saidgears, said third valve 
connected to said third motor, said valves op 
erable to admit air to said motors and restor 
able to release air from said motorš, a source of 
air connected to said first, second and third 
valves, a cam mounted on saidrack, two switches, 
a power source för said solenoid valves, a cir?uit 
including o?e of Said Switches, Said power Source 
and said solenoid valves, a second circuit includ 
ing the other of said ?witches, said pówersóurce 
and said solenoid valves, Said cam mounted on 
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said rack shaped to cause said one of sa?d 
switchestó be closed when said rack is restored 
and to Open said One of Said Switches and to 
close Said Other Of Said Switches When Said Irack 
is in the operated position, Whereby the com 
pletion of said first circuit causes the operation 
of said solenoid valvès to cause said pawl to op 
erate 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 complétion Öf Said Second 
circuit causes said, ?pinni?g head to bé raised 
and ?auses Said pawl and said, piston to be re 
stored. 

JACK R. TINSMAN. 
RICHARD J. NowY. 
JAMES E. THURLOW. 
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