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United States Patent Office 

2,929,532 
MECHANISM FOR FEED:NG STEEL DISKS 

OR THE LIKE 

Roger Tonelli and Riego Chiaruttini, Chicago, Ill., as 
signors to Radio Steel & Mfg. Co., Chicago, ii., a 
corporation of linois 

Application October 3, 1955, Seria No. 537,959 
6 Claiians. (C. 221-11) 

This invention relates to a new and improved feed 
mechanism for use in cooperation with a conveyor to feed 
steel disks or the like to the conveyor. 
One principal object of the present invention is to 

provide a new and improved feed mechanism adapted to 
transfer steel disks or the like from stacks held in a 
magazine to a conveyor or some other receiving device. 
A further object is to provide a new and improved 

feed mechanism of the foregoing character which is 
particularly well adapted for use in feeding wheel disks 
to a machine for welding pairs of the disks together face 
to face to form wheels for coaster wagons or the like. 

It is another object to provide a new and improved 
feed mechanism of the foregoing character which is en 
tirely automatic in operation and requires no attention 
from the operator except for occasional filling of the 
magazine with stacks of disks. 
A further object is to provide a new and improved feed 

mechanism in which the steel disks are removed one by 
one from the magazine by magnetic devices, are carried 
to the conveyor, and then are discharged onto the con 
veyor by mechanical elements which push the disks off 
the magnetic devices. 

It is another object to provide a new and improved 
feed mechanism in which the stack of disks at the feed 
position is automatically raised in the magazine to main 
tain the top of the stack at a substantially constant level, 
and in which the magazine is automatically indexed, 
responsive to the depletion of the stack, to bring a fresh 
stack of disks into the feed position. 
A further object is to provide a new and improved 

feed mechanism of the foregoing character which is effec 
tive in operation yet is reasonably simple in construction 
and low in cost. 

Further objects and advantages of the invention will 
appear from the following description, taken with the 
accompanying drawings, in which: 

Figure 1 is a plan view of a wheel welding machine 
equipped with a pair of feed mechanisms constituting 
illustrative embodiments of the invention; 

Fig. 2 is a side elevational view of the wheel welding 
machine; 

Fig. 3 is an elevational sectional view of one of the 
feed mechanisms, the view being taken generally along 
a line 3-3 of Fig. 1; 

Fig. 4 is a fragmentary vertical sectional view, taken 
generally along a line 4-4 in Fig. 3, to show various 
details of a mechanism for indexing the magazine of the 
feed mechanism; 

Fig. 5 is a horizontal sectional view, taken generally 
along a line 5-5 in Fig. 4; 

Fig. 6 is a fragmentary vertical sectional view, taken 
generally along a line 6-6 in Fig. 3, to show various 
details of a mechanism for raising the stacks of disks 
in the magazine to maintain the tops of the stacks at 
a substantially constant level; 

Fig. 7 is a fragmentary horizontal sectional view, 
taken generally along a line 7-7 in Fig. 3; 
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Fig. 8 is an elevational view of a wheel adapted to 

be assembled and welded by the machine of Fig. 1 and 
embodying two of the disks adapted to be fed by the 
feed mechanism; 

Fig. 9 is a sectional view of the wheel, taken generally 
along a line 9-9 in Fig. 8; 

Fig. 10 is a diagrammatic representation of the elec 
trical and air-actuating system of the feed mechanism; 
and 

Fig. 11 is an electrical diagram which supplements 
Fig. 10. 

If the drawings are considered in greater detail, it 
will be seen that Figs. 1 and 2 illustrate a machine 20 
adapted to assemble and weld wheels 22 of the type 
shown in Figs. 8 and 9. It will be understood, of course, 
that the assembly machine 20 might be arranged to 
assemble various other components. For the purpose 
of illustration, however, it will be noted that the wheel 
22 comprises a pair of identical disks 24 which are welded 
together back to back. As illustrated, each of the disks 24 
has a concavo-convex central portion 26 together with an 
outwardly turned marginal flange 23. Between the central 
portion 26 and the flange 28, each disk has an annular 
convolution 30. In the wheel 22, the convolutions 36 
of the two disks 24 abut against each other and are 
secured together by a plurality of spot welds 32. 
The central portion 26 of each disk has an axial aper 

ture 34 adapted to receive a wheel shaft. It will be seen 
that the flanges 28 define a peripheral groove or channel 
36 adapted to receive and retain a tire. Thus the wheel 
22 may be employed in coaster wagons or other wheeled 
devices. 
To assemble and weld the wheels 22, the machine 29 

is provided with a conveyor 38 adapted to receive the 
disks 24 in their assembled relation. The conveyor 38 
carries the assembled disks 24 to a spot welding unit 49 
which forms the spot welds 32. 

In this instance, the conveyor 38 takes the form 
of a rotatable, horizontally disposed table adapted to be 
indexed or rotated intermittently by a power-operated 
indexing unit 42 of any suitable construction. To receive 
and locate the disks 24, the table 38 is fitted with vertical 
pins 44. The illustrated spot welder 40 is capable of 
welding two wheels at once. Accordingly, the pins 44 
are mounted in pairs on blocks 46 which also support 
sets of lower welding electrodes 48. In the illustrated 
arrangement, four of the welding electrodes 48 are dis 
tributed around each pin 44. Corresponding upper weld 
ing electrodes 50 are provided on the spot welder 40. 
When the assembled disks are indexed to the spot 

welder 40, the upper welding electrodes 50 are moved 
downwardly so that the assembled disks will be clamped 
together between the upper and lower electrodes 50 and 
48. Welding current is then passed through the disks 
between the electrodes to complete the spot welds 32. 
The completed wheels 22 may be subsequently removed 
from the conveyor 38 by any suitable discharge mech 
alS. 

The disks 24 are loaded onto the conveyor 38 by a 
pair of feed mechanisms 52 and 54 which are identical 
except that the mechanism 52 is adapted to feed the 
disks to the conveyor with the annular convolutions 30 
projecting upwardly, while the mechanism 54 feeds the 
disks with the annular convolutions 30 directed down 
wardly. In this way, the disks 24 are assembled with the 
convolutions 30 in engaged relation. In view of the 
substantial identity of the mechanisms 52 and 54, it will 
be Sufficient, for the most part, to describe the mech 
anism 52. It will be seen that the feed mechanisms 52 
and 54 are spaced alcng the periphery of the conveyor 
38 and are adapted to deposit the disks successively, one 
upon another. 



3 
Generally, the illustrated feed mechanism.52 comprises 

a transfer device 56 adapted to pick up the disks from 
the magazine S3 and to transfer the disks to the con 
veyor 38. While the magazine 58 might be arranged 
in various ways, it is shown as a rotatable turret having 
a plurality of vertical, angularly spaced pockets 60 for 
receiving stacks. of the disks 24. The transfer device 

2,929,532 - 
4 controlled thereby. For each reciprocation, one of the 

pickup devices 62 is moved toward and away from the 
top of each stack of disks 24 at the feeding position in 
the magazine 58. The pickup device 62 is effective to 
take the topmost disk 24 off the stack. When the 
head 56 is subsequently indexed, the disk is carried into 
alignment with one of the pins 44 on the conveyor 38. 

56 might also be varied in construction but is illustrated . 
as a rotatable head having pick-up devices 62 arranged 
to take the topmost disks 24 off the stacks. It will be seen 
that the pick-up devices 62 are arranged in two diametri 
cally opposite pairs on the transfer head 56. Thus, the 
topmost disks are removed from two of the pockets 60 
simultaneously and are carried to the conveyor 38. 
Then, the disks are discharged onto the pairs of pins 
44 carried by the blocks 46. When the stacks of disks 
at the feed position are depleted, the magazine 58 is 
automatically indexed to bring fresh stacks into position. 
From time to time, the operator may replenish the de 
plated stacks so that the operation of the machine may 
continue without interruption. 
As to the detailed arrangement of the transfer head 

10 

Cn the next downward movement of the head 56, the 
disk is discharged on to the underlying pin 44. 

the pickup devices 62 might be arranged in various 
ways so as to be capable of taking the topmost disks off 
the stacks in the magazine pockets 60. However, in the 
illustrated construction, each of the pickup devices 62 is 
provided with a permanent magnet 164 to pick up the 
disks. It will be seein that the illustrated magnet 104 is 
in the form of a short ring equipped with inner and 
outer pole pieces 66 and 108 of annular form. The 
pole pieces 66 and 198 have radial flanges 110 and 112 

20 

56, it will be seen from Fig. 3 that the head is mounted - 
for vertical reciprocation and rotation about a vertical 
axis. in this instance, the head 56 is carried by a hollow 
rotatable vertical shaft 64 supported by upper and lower 
bearings 66 and 68. A gear 70 is mounted on the shaft 
64 and is arranged to mesh with a larger gear 72 carried 
by the conveyor turntable 38. Thus, the head 55 is posi 
tively driven by the conveyor 38 and is indexed by the 
imechanism 42 whenever the conveyor is indexed. The 
ratio of the gea's. 70 and 72 is such as to rotate the 
transfer head 56 through one-half revolution when the 
conveyor turntable 38 is indexed through the angular 
interval between the blocks 46. 
To provide for vertical reciprocation cf the head 56, 

the rotatable shaft 64 is connected to the head by means 
of a pair of telescopically engaged tubular elements 74 
and 76 mounted rigidly on the shaft and the head, re 

- Spectively. The elements 74 and 76 may be non-circular, 
as shown, or may be keyed or splined together to permit 
relative vertical movement between the elements while 
preventing relative rotation. As illustrated the elements 
74 and 76 are substantially square in cross section. 
Various means might be provided to effect vertical 

reciprocation of the transfer head 56. In the illustrated 
construction, Such reciprocation is brought about by a 
double acting air cylinder 80 or some other type of linear 
fluid motor. Disposed within the cylinder 80 is a piston 
82 having a piston rod 84 connected to a hollow vertical 
shaft 86 by means of a fitting 88. It will be seen that 
the fitting 88 is received as a plug in the lower end of 
the hollow shaft 36. A threaded lower end portion 90 
of the fitting 88 is screwed into the upper end of the 
piston rod 84. 
86 and the piston 82, a laterally extending guide pin 
92 is mounted on the fitting 88 and is arranged to engage 
a linear vertical guide rail. 94. 

It will be seen that the hollow shaft 86 extends up 
Wardly through the hollow rotatable shaft 64. Bear 
ings 96 are provided between the upper end of the shaft 
86 and the head 56 to permit relative rotation between 

- the head and the shaft while preventing relative vertical 
movement. 
employed to carry air to the head 56. Thus, an air 
Supply hose 98 is mounted in an inlet port is formed 

To prevent rotation of the hollow shaft 

In this instance, the hollow shaft 86 is 

which are bolted together with the ring-shaped magnet 
i{4 clamped therebetween. Bolts-14 are employed to 
secure the pickup devices 62 to the head 56. The ac 
tual poles of the magnet are formed by hollow cylindri 
cal portions 16 and 18 of the pole pieces. 106 and 108. 
It will be seen that the poles 116 and 118 extend down 
wardly from the flanges is and 112. The pole 16 is 
disposed within the pole 118 in spaced concentric re 
lation: thereto. In this instance, the inner pole 116 is 
made slightly longer than the outer pole 118 to conform 
to the shape of the disk 24. It will be understood that 
this relation is reversed in the feeder 54, inasmuch as 
the position of the disks. 24, is reversed. 
The effective strength of the magnet 184 is regulated 

by means of a spacer 120 in the form of a nonmagnetic 

35 

60 

in the fitting 88 and communicating with the interior of . 
the hollow shaft 86. A rotatable air distributing head 
02 is mounted on the upper end of the hollow shaft 

86. . . . . . . - 

By means of a solenoid operated 4-way control valve 
103, the air cylinder 89 is energized So as to reciprocate 
the head 55 downwardly and then upwardly during the 
dwell period of the conveyor turntable 3s. The valves 
103 is connected electrically to the indexer. 42 and is 

feeder 54 inasmuch as the 

ring projecting downwardly on the pickup device 62 be 
yond the poles i6 and i8. Thus, the disk 24 engages 
the spacing ring 120 and is held away a short distance 
from the poles i5 and 118. The amount of spacing 
determines the effective strength of the magnet 164. The 
spacing is made such that the magnet 104 will be sure 
to pick up the topmost-disk in the stack, but will not be 
able to pick up more than one disk. It will be seen 
that the spacing ring 126 has an end surface 122 which 
is conformed to the shape of the disk 24. The shape 
and length of the spacer 20 will be different on the 

disks handled by the feeder 
54 are inverted. . . . . . : : 
The ejection of the disks 24 from the feeders 62 might 

be accomplished in various ways, but in this instance 
is effected by means of a pusher or plunger 124 which 
is provided on each of the feeders 62. It will be seen 
that the plunger 124 is reciprocable vertically in a bearing 
126 carried by the pickup device and is arranged to 
extend downwardly within the inner pole 116. The 
pusher 124 might be actuated in various ways, but in 
this case it is operated by a linear fluid motor in the form 
of a double acting air cylinder 128. A piston 130 is dis 
posed in the cylinder 128 and is connected directly to 
the upper end of the pusher 24. . . . . . . 

Each of the air cylinders 428 is adapted to be energized 
by means of a 4-way control valve 32 which receives 
air from the distributor head 102 through a length of 
hose or tubing 34. The valve 32 is operable to supply 
air pressure alternately to the upper and lower ends 
of the cylinder through hoses or tubes 236 and 33. . 

Each of the illustrated control valves 132 is operated 
by a shaft. or rod 140 which is reciprocable vertically 
in the head 54. When the shaft 40 is in its lowermost 
position, air is supplied to the lower end of the-air cylin 
der 128 so as to raise the plunger 124. Movement of 
the shaft 40 to its uppermost position shifts the supply 
of air to the upper end of the cylinder 28, with the 
result that the plunger 24 is moved downwardly so as 
to push the disk off the magnet 104. In the illustrated 
arrangement, such vertical movement of the shaft 540 
is effected in response to vertical reciprocation cf. the 
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transfer head 56. The movement of the shaft 140 is 
brought about by means of a stationary cam 142 which 
is engageable with a roller 244 carried by the lower end 
of the shaft 149. The cam 42 has upper and lower 
flanges 146 and 143 adapted to move the shaft 40 down 
wardly and upwardly. 
The cam 142 is disposed locally along the path of 

the transfer head 56 so as to actuate only the control 
valve 132 corresponding to the pickup devices 62 at 
the delivery position over the conveyor 38. It will be 
recalled that the pickup devices are arranged in pairs and 
that the devices of each pair act simultaneously. Thus, 
each of the control valves 132 may be employed to 
actuate both of the pickup devices of each pair. 
When the transfer head 56 moves downwardly, the 

roller 44 engages the lower flange 43 of the cam 42. 
Accordingly, the shaft 49 is moved upwardly so as to 
shift the valve 132 into a position in which air will be 
directed to the upper end of the air cylinder 128. The 
plunger 124 of each pickup device 62 at the delivery 
position will then be pushed downwardly against the disk 
24, with the result that the disk will be pushed off the 
magnet (4 on to the conveyor 38. 
To center the disks 24 on the pickup devices 62 and 

to insure delivery of the disks onto the conveyor pins 44, 
each of the pickup devices is provided with a centering 
pin 54 which projects downwardly from the ejecting 
flange 24 and is slidably received in an axial bore 56 
formed therein. A spring 58 is disposed in the bore 
56 to bias the pin 54 downwardly. The downward 
movement of the pin i54 is limited by an enlarged head 
60 which is formed on the upper end of the pin and is 

engageable with the upper end of an apertured plug 162 
mounted in the lower end of the bore 156. it will be 
seen that the pin 54 projects downwardly through the 
plug 62 and is adapted to be inserted through the axial 
apertures 34 formed in the steel disks 24. 

Thus, the retractable pin 54 enters the aperture 34 
in the topmost disk 24 of the stack in the magazine 
pocket 60 when the disk is picked up by the pickup device 
62. Accordingly, the disk is centered relative to the 
pickup device. When the pickup device is indexed into 
its delivery position over the conveyor 38, the transfer 
head 54 moves downwardly to deposit the disk over the 
underlying conveyor pin 44. The lower end of the 
centering pin 54 engages the upper end of the conveyor 
pin 44 so that the disk 24 will be guided downwardly 
on to the conveyor pin 44. During the remaining down 
ward movement of the transfer head 56, the centering 
pin 54 is pushed upwardly against the yieldable biasing 
action of the spring 158. 
The detailed arrangement of the magazine 58 may be 

varied, but in the illustrated construction, each of the 
magazine pockets 68 is generally cylindrical in form 
and is provided with an outwardly facing vertical slot 
164 to provide for easy insertion of the disks 24 into 
the pockets. A ledge 166 is provided at the bottom 
of each pocket to support the stack of disks 24. Provi 
sion is made for raising the two stacks of disks 24 at 
the feed position so that the top of each stack will be 
maintained at a substantially constant level. For this 
purpose, the feed mechanism 52 is provided with a pair 
of elevating devices 168 which are substantially identical. 
Each of the devices ió8 comprises an elevating plunger 
175 adapted to engage the bottom of the corresponding 
stack of disks 24. It will be seen from Fig. 3 that the 
plunger 170 is actuated by a double acting air cylinder 
172 but it will be understood that various other means 
might be employed for this purpose. The cylinder 172 
contains a piston i74 which is connected to the plunger 
370 by means of an elongated piston rod i76. To guide 
the plunger 170 for vertical movement, a pair of slides 
178 are mounted on the plunger and are arranged to 
slide along vertical guides 88. 

During normal operation of the feed mechanism, air 
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is supplied to the lower end of the double acting cylinders 
72 by control means that will be described in greater de 

tail subsequently herein. The compressed air biases the 
plunger 70 upwardly with the result that the plunger 
tends to raise the stack. The raising movement is con 
trolled by means of a brake 82 (Fig. 6) which acts 
upon both of the elevating devices 168. While various 
brake arrangements might be employed, it will be seen 
that the illustrated brake comprises a pair of shoes 184 
and i86 adapted to engage the piston rods 76 and 
thereby restrain upward movement of the plungers 179. 
A double acting air cylinder i83 is employed to actuate 
the shoes 84 and 86. It will be seen from Fig. 6 that 
the shoe 134 is integral with the air cylinder 188 while 
the shoe 186 is connected to a piston 90 slidably mount 
ed in the cylinder. 
The brake 82 is arranged to be released in response 

to downward movement of the transfer head 56. The 
release of the brake 182 permits the elevating plungers 
7S to raise the stacks until the topmost disks engage 

the pickup devices 62. The brake 82 is arranged to be 
engaged when the transfer head 56 moves upwardly. 
In this way further upward movement of the stacks is 
prevented. 

Various brake control arrangements might be em 
ployed, but it will be seen from Fig. 10 that each of the 
illustrated brake cylinders 188 is controled by means 
of a 4-way valve 92 operable by means of a pair of 
solenoids or coils ES4 and 96. The brake 32 is en 
gaged by energizing the coil 194 and is released by ener 
gizing the coil 196. The arrangement is such that the 
coil 196 is energized as the transfer head 56 approaches 
its lowermost position, while the coil 194 is energized 
in response to upward movement of the transfer head 
56. This is brought about by a single pole double throw 
limit switch 193 operable by the transfer head 56. 
The magazine 5S is arranged to be indexed in response 

to depletion of the stacks of disks 24 in the pockets 68 
at the feed position. Actually, the magazines 58 of 
the two feed mechanisms 52 and 54 are indexed simul 
taneously. Various arrangements might be provided for 
indexing the magazine 58. However, in this instance, 
the magazine is mounted for rotation on a vertical shaft 
209 carried by upper and lower bearings 262 and 264. 
It will be seen from Fig. 4 that a rotary air motor 206 is 
provided to rotate the magazine 58. A pinion 208 is 
provided on the air motor and is arranged to mesh with a 
gear 210 mounted on the lower end of the magazine 
shaft 269. The motor 296 is arranged to be energized 
in response to upward movement of the elevating 
plungers 178, in a manner to be described in detail below. 

After the magazine 53 has been indexed by the motor 
26, the magazine is locked in its indexed position by 
means of a tapered locking or locating pin 212 (Fig. 3) 
adapted to be received in any one of a series of tapered 
recesses 214 formed on the underside of the magazine 
58. In this instance, three such recesses 214 are pro 
vided. The pin 2:2 is slidable vertically in a cylindrical 
guide 236 and is operabie by means of a double acting 
air cylinder 213. A light spring 220 biases the pin 22 
lipwardly to lock the magazine 58 during intervals when 
the feed mechanism is shut down. M 

In this instance, the operation of the indexing motor 
236 is controlled in response to movement of the locking 
pin 212. Thus, a valve operating pin 222 projects into 
the guide 25 behind the locking pin 212. When the 
locking pin 22 is withdrawn downwardly, it cams the 
pin 222 out of the guide 226 and thereby operates a 
valve 224 which energizes the air motor 205. When the 
locking pin 212 is moved upwardly by the air cylinder 
218, the pin 222 is released and the air motor 26 is 
thereby de-energized. 

Provision is made for stopping the magazine 58 in its 
indexed position. For this purpose, the magazine 58 
is provided with a plurality of stop fingers 226 which are 
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slidable radially in guideways 228 formed in the body 
I of the gear 219 at the lower end of the magazine shaft 
269. A movable stop member 230 is disposed in the path 
of the stop fingers 226. From Figs. 4 and 5, it will be 
seen that the stop member 239 is slidable in a stationary : 
guide 232 and is adapted to be actuated by a double 
acting air cylinder 234 or other suitable means. During 
the indexing movement of the magazine 58, the stop 
member 239 is retracted but stili is in the path of the 
approaching stop finger 226, which is radially extended. 
The indexing movement is arrested when the stop finger 
226 engages the number 230. - - 

It will be seen from Fig. 10 that the air cylinder 234 
for the stop member 230 is connected in parallel with 
the air cylinder 218 for the locking pin 252. The two 
air cylinders 218 and 234 are adapted to be energized 
in common by a 4-way valve 235. It will be seen that the 
arrangement is such that the iockingpin 212 and the 
stop member 233 are advanced and retracted simultane 
ously. At the end of the indexing movement of the 
magazine 5S, the lockingpin 22 and the stop member 
230 are advanced, in a manner to be described below. 
As a result, the stop member 236 pushes the stop finger 
226 inwardly to its retracted position shown in dotted 
lines in Fig. 5. For this purpose the stop member 239 is 
formed with a shoulder 233 engageable with the oute: 
end of the step inger 226. A spring pressed detent ball 
243 frictionally retains each of the fingers 226 in either 
its retracted or its extended position. 

In its advanced position, the stop member 230 still 
interlocks with the finger 226 so that further rotaticia of 
the magazine 58 is prevented. However, the Siop men 
ber 230 is retracted, along with the locking pin 2:2, at 
the beginning of the next indexing cycle. In this way, 
the stop member 238 is disengaged from the stop finger 
226. During the indexing rotation of the magazine 58, 
the stop fingers 226 are extended by means of a stationary 
eccentric cam in the form of a roller 242. In this way, 
each of the fingers 226 is extended in turn for engage 
ment with the retracted stop member 23. 

it will be of interest to note that the feed mechanisin 
52 is mounted on a frame 244 which is supported by 
means of one or more levelling screws 246. Thus, the 
level of the feed mechanism 52 may be adjusted for 
proper cooperation with the conveyor 38. An adjustable 
telescopic brace 243 is connected between the frame 244 
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mally open contacts 278c and 278e 

ends of the air cylinders 172 and thereby 
70 downwardly. - 
To release the brakes 182, the limit switches 258 are 

also arranged to energize a relay. 278 through a circuit 
that may be traced between the line wires 260 and 264 
through any one of the limit switches 258, the lead 262, 
the relay 278, and the normally closed contacts 270a of 
the time delay relay 270. Energization of the relay 278 
closes a circuit to the disengaging coils 196 of the brake. 
control relay 592 through a circuit that includes a second 
ary winding 286 of a transformer 282. The circuit may 
be traced from the secondary winding 280 to the coils 
29é through a lead 284, branch leads 286 and 288, nor 

of the relay 278, and 

bias the plungers 

branch leads 298 and 292. - 
Eziergization of the relay .278 also renders the limit 

switches i98 ineffective to control the brake valves 192. 
This is brought about by the opening of normally closed 
contacts 278d on the relay 278. The limit switches 198 
are adapted to be energized through a circuit that may 
be traced from the switches to the transformer secondary 
286 through a lead 294, the normally closed contacts 

30 
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and a frame member 259 of the welding machine 28 so 
that the meshing between the gears 78 and 72 may be 
adjusted as desired. 
As already indicated, the elevating plungers 170 are 

constantly biased upwardly by air pressure in the lower 
: ends of the air cylinders 172. It will be seen from Fig. 
i0 that the elevating air cylinders’ 72 of each feed mech 
anism are controlled by a 4-way valve 252 operable by 
solenoids or coils 254 and 256 which may be energized 
to move the plungers 170 up and down respectively. As 
each stack of discs 24 is depleted, the corresponding 
plunger 170 approaches its upper limit of travel. Before 
the stack is fully depleted, each of the plungers 170 
closes a limit switch 158, four such switches being pro 
vided and being connected in parallel between a power 
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line wire 260 and a lead 262. Alternating current power 
is supplied to the feed mechanisms 52 and 54 for con 
trol purposes by the line wire 260 and a companion line 
wire 264. Closure of any one of the limit switches 258 
energizes a transformer 266 through a circuit that may 
be traced through the limit switch 258, a lead 262, the 
primary of the transformer 266, a lead 268, and normally 
closed contacts 270a of a time delay relay 27. The 
secondary of the transformer 266 energizes the down cois 
256 of the elevator control valve 252 through a circuit 
that may be traced along a lead 272, normally closed coin 
tacts 274d of a relay 274, and a lead 276. In this way, 
the valve 252 is shifted so as to direct air to the upper 
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278d, and the lead 284. 
Energization of the relay 278 closes a holding circuit 

for the relay and the transformer 266. This holding cir 
cuit bypasses the limit switches 258 and may be traced 
from the line wire 260 to the line wire 264 through a 
lead 296, normally open contacts 278a of the relay 278, 
the relay 278, a lead 298, and the normally closed con 
tacts 270a of the time delay relay 270. It will be seen 
that the holding contacts 278a are connected between the 
lead 262 and the line wire 269 so as to bypass the limit 
switches 258. 
When the relay 278 is energized, the welding machine 

20 and the conveyor 38 are disabled by the opening of 
normally closed contacts 278b. Leads 300 and 302 are 
corilected to the contacts 278b and are adapted to ex 
tend to the indexing mechanism 42 of the conveyor 38 
to disable the conveyor and thereby arrest movement of 
the conveyor and the transfer head 56 until the indexing 
of the magazine 58 has been completed. With the com 
pressed air supplied to the upper ends of the elevating 
cylinders 72 and with the brakes. 182 released, the 
plungers 70 are moved downwardly until they close the 
limit Switches 364, all four of which are connected in 
Series. When all of the plungers 170 have been fully 
lowered and all of the limit switches 304 have been closed, 
a circuit is completed that will be effective to initiate in 
dexing movement of the magazine 58. Initially, a relay 
386 is energized through a circuit that may be traced 
from the line wire 260 to the line wire 264 through the 

switches 364, the relay 306, a lead 308, normally iii. 

closed contacts 274b of the relay 274, a lead 310, a pair 
tof Series connected normally closed limit switches 312, 
a lead 314, the lead 268, and the normally closed con 
tacts 27&a. Energization of the relay 306 is effective to 
retract the locking pin 212 and the stop member 233. 
The control valve 236 for the pin 212 and the member 

23 has advancing and retracting control coils 314 and 
316. An energizing circuit may be traced from the trans 
formed secondary 280 to the retracting windings 316 
through a lead 38, normally open contacts 306e of the 
relay 306, and a lead 320. - - - . - 

Operation of the relay 306 is effective to operate the 
relay 274. An energizing circuit for the relay may be 
traced between the line wires 260 and 264 through the 
iii. 8witches 384, a lead 322, normally open contacts. 
306a of the relay 386, a lead 324, the relay 274, a lead 
326, the lead 268, and the normally closed contacts 270a. 

Operation of the relay 274 de-energizes the down coils 
256 of the elevator control valves 252 by opening the 
normally closed contacts 274d. The normally closed 
contacts 274b are also open, but operation of the relay 
306 is maintained by normally open contacts 306c which. 
are connected in parallel with the contacts 274b. 
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Operation of the relay 274 closes a holding circuit that 
- may be traced between the line wires 260 and 264 through 
a lead 328, normally open contacts 274a on the relay 274, 
a lead 330, the relay 274, the lead 268, and the normally 
closed contacts 270a. 

It will be recalled that the retraction of the locking 
pin 212 actuates the valve 224 and thereby energizes the 
indexing motor 206. Accordingly, indexing rotation of 
the magazine 58 commences. The limit switches 312 re 
main closed until the indexing movement is nearly com 
pleted whereupon cams 332 on the magazines 58 open the 
limit switches 312 momentarily. This de-energizes the 
relay 396 but not the relay 274. Energization of the re 
lay 274 is maintained by the holding contacts 274a. The 
de-energization of the relay 306 is effective to cause ad 
vancing movement of the locking pin 212 and the stop 
member 230. This is brought about by energization of 
the advancing coils 314 on the control valves 236. An 
energizing circuit may be traced between the transformer 
secondary winding 280 and the advancing coils 314 along 
the lead 318, normally closed contacts 306b of the re 
lay 306, a lead 334, normally open contacts 274c of the 
relay 274, and a lead 336. It will be recognized that this 
circuit is completed only when the relay 274 is energized 
with the relay 306 de-energized. This is the condition 
that exists upon the opening of the limit switches 312. 
As already explained, the advancing movement of the 

locking pin 212 releases the motor control valve 224 
and thereby de-energizes the indexing motor 206. The 
stop member 230 arrests the rotation of the magazine 
58 and prevents the magazine from travelling beyond 
its indexed position. 
The de-energization of the relay 306 results in energi 

zation of the time-delay relay 270, which in turn causes 
de-energization of all the other relays and also de-ener 
gization of its own operation. In other words, the time 
delay relay 270 serves as a cancelling device to restore 
the relay system to its normal condition. An energizing 
circuit for the time-delay relay 270 may be traced be 
tween the line wires 260 and 264 through the lead 296, 
the relay 270, a lead 338, normally open contacts 274e 
of the relay 274, normally closed contacts 306d of the 
relay 306, the lead 310, the limit switches 312, the lead 
314, the lead 268, and the normally closed contacts 
270a. Thus, the time-delay relay 270 can be energized 
only when the relay 274 is energized while the relay 306 
is de-energized. Moreover, the limit switches 312 must 
be closed. In arriving at its indexed position, each of 
the magazines 58 overruns the corresponding limit 
switches 312 with the result that it resumes its normally 
closed position. When both of the limit switches are 
closed, the time-delay relay 270 is energized. Closure 
of the limit switches 312 does not re-energize the relay 
306 because the energizing circuit is broken by the con 
tacts 274b. 
The relay 270 is of any conventional or suitable type 

which provides a time delay between energization and 
opening of the contacts 270a. A time delay of one sec 
ond or less is adequate to. permit seating of the locking 
pin 212. When the contacts 270a open, all of the ener 
gized relays are de-energized. More specifically, the re 
lays 274 and 278 are de-energized since their energizing 
circuits include the contacts 270a. Moreover, the relay 
270 cancels its own operation since its own energizing 
circuit includes the contacts 270a. With all of the relays 
de-energized, normal operation of the conveyor 38 and 
the feed mechanisms 52 and 54 is resumed. Such re 
sumption of normal operation is brought about by closure 
of the normally closed contacts 278b. 

it will be recalled that the de-energization of the relay 
306 shifts the elevator control valves 252 to their raising 
positions. Since the brakes 182 are released at this time, 
the plungers 170 immediately start to rise toward the 
bottoms of the stacks of disks 24 in the magazine 58. As 
Soon as the contacts 278a open, the relay 278 is de-en 
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ergized. Accordingly, the limit switches 198 are reacti. 
vated, with the result that the brakes 182 are engaged 
until the transfer head 56 again moves downwardly. 

While the operation of the feed mechanisms 52 and 
54 has already been described fully, it may be helpful 
to offer a brief summary. During normal operation of 
the welding machine 20, the conveyor turntable 38 ro 
tates intermittently to bring successive sets of assembled 
disks to the spot welder 40, which is capable of welding 
two pairs of disks simultaneously. The gears 70 and 72 
on the transfer head 56 and the table 38 are effective 
to rotate the transfer head 56 through one-half revolu 
tion for each interval of advancing movement of the 
table. Thus, the pairs of pick-up devices 62 are posi 
tioned alternately over the magazine pockets 60 and the 
conveyor table 38. 

During the dwell periods of the conveyor 38, the air 
cylinder 80 is energized so as to move the transfer head 
56 downwardly. Two of the pick-up devices 62 engage 
the topmost disks in the magazine pockets 60. The disks 
are attracted to the permanent magnets 04 so that the 
disks will be picked up when the transfer head 56 again 
moves upwardly. 
The downward movement of the transfer head 56 is 

effective to release the brake 82, with the result that the 
air cylinders i72 push the elevating plunger 70 upwardly 
to raise the stacks of disks against the pickup devices 
62. As soon as the transfer head 56 moves upwardly, 
the brake 182 is again engaged to prevent further up 
ward movement of the stacks. 
The transfer head 56 is returned upwardly by the air 

cylinder 80. During the next indexing movement of the 
conveyor 38, the transfer head 56 is rotated to bring the 
newly taken disks over the conveyor. When the transfer 
head 56 again moves downwardly, the roller 144 strikes 
the lower flange 148 on the cam 142. Accordingly, 
the shaft 140 is moved upwardly so as to operate the 
valve 32 in Such a manner as to supply air to the upper 
end of the air cylinder 128. This moves the ejecting 
plunger 124 downwardly so as to push each of the disks 
of the corresponding magnet 104. The yieldable guide 
pin 154 engages the upright pin 44 on the conveyor so 
as to guide the disk downwardly. 
When the transfer head 56 is moved upwardly, the 

roller 144 strikes the upper flange 148 so as to reverse the 
valve 132 and move the plunger 124 upwardly. This 
Etitions the pick-up device 62 for reception of another 
SK 

As the stacks are depleted, the elevating plungers 79 
move upwardly. At a predetermined point, the plunger 
closes the corresponding limit switch 258 and initiates 
indexing movement of the magazines 53. The control 
System is effective to retract the looking pin 212 and the 
Stop member 230 of each magazine 53. The retraction 
of the locking pin 212 operates the valve 224 and thereby 
energizes the air motor 206, which is effective to rotate 
the magazine 58. The rotation of the magazine 58 is 
arrested when one of the fingers 226 engages the stop 
member 230. Just before the magazine 58 comes to 
rest, it passes over the corresponding limit switch 312, 
with the result that the locking pin 212 and the Stop 
member 230 are advanced. In this way, the magazine 
58 is accurately positioned. The advancing movement 
of the locking pin 212 de-energizes the indexing motor 
206. Normal operation of the machine is then resumed. 

It will be recognized that the feed mechanisms are 
effective in operation yet are reasonably simple and low 
in cost. The mechanisms are virtually automatic and 
require no attention except for occasional re-filling of the 
magazine pockets by the operator. 

Various modifications, alternative constructions, and 
equivalents may be employed without departing from 
the true spirit and scope of the invention as exemplified 
in the foregoing description and defined in the following 
claims. - 



We claim: . . . . 
1. In a mechanism for feeding steel disks or the like 

with central apertures therein from a stack thereof, the 
combination comprising a rotary transfer head having a 
pickup device thereon, means mounting said head for 
rotation about an axes parallel to said stack, means for 
rotatably indexing said head to bring said pickup device 
into alignment with the stack, means mounting said head 
for reciprocation along its axis toward and away from 
the stack, means for reciprocating said head with said 
pickup device aligned with the stack, said pickup device 
having a ring-shaped magnet for picking up the top disk 
in the stack, an annular spacer element for engaging the 
disk and spacing the same away from said magnetto 
adjust the effective strength thereof, an axial guide pin 
for entering the aperture in the disk, a hollow plunger 
reciprocable on the pickup device, means for advancing. 
said plunger against the disk held by said pickup device 
for pushing the disk away from said magnet with the 
pickup device indexed away from the stack, means 
mounting said pin in said plunger for movement along 
the axis of said pin, and means yieldably biasing said 
pin in a direction to enter the apertures in the disks of 
the stack. . . . . v 

2. In a mechanism for feeding disks or the like, the 
combination comprising a magazine having a pocket for 
holding a stack of the disks, a pickup head movable 
toward and away from the top of the stack for removing 
the top disk in the stack, a movable pusher engageable 
with the bottom of the stack, an air cylinder for biasing 
said pusher upwardly to raise the stack against said pick 
tip head with said head moved toward the stack, a brake 
for preventing upward movement of said pusher, first 
control means for releasing said brake in response to 
substantially full movement of said pickup head toward. 
the top of the stack, said first control means being effec 
tive to set said brake in response to initial movement of 
said pickup head in the opposite direction, and second 
control means operative in response to depletion of the X. . . . . 

9 plurality of pockets to hold stacks of the disks for in stack to actuate said air cylinder in a direction to lower 
said movable pusher. . . . . . . . . . 

3. In a mechanism for feeding disks or the like, the 
combination comprising a rotatable magazine having a 
plurality of pockets to hold stacks of the disks for index 
ing movement into a feed position, a motor for rotatably 
indexing said magazine, a movable locking plunger en 
gageable with said magazine for locating said magazine 
in its indexed position, said magazine having locking 
elements thereon for engagement by said plunger, means. 
responsive to depietion of the stack at said feed position 
for disengaging said plunger from said magazine, means 
responsive to disengaging movement of said plunger for 
energizing said motor, a plurality of radially slidable-stop 
fingers mounted on said magazine, a movable stop mem 
ber disposed at a predetermined position in the paths of 
said stop members for stopping said magazine in its in 
dexed positions, means for de-energizing said motor with 
said magazine in its indexed positions, means for advanc 
ing said locking plunger into engagement with said maga 
zine, means for advancing said stop member and thereby 
effecting radially inward movement of said stop finger . 
at said predetermined position, means for retracting said 
stop member to clear said stop finger, and a cam for 
extending said fingers - as they approach said predeter 
mined position. . . . . . . . . 

4. in a mechanism for feeding disks or the like, the 
combination comprising a rotatable magazine having a 
plurality of pcckets to hold stacks of the disks for index 
ing movement into a feed position, a motor for rotatably 

- indexing said magazine, means responsive to depletion 
of the stack at said feed position for energizing said . . 
motor, a plurality of radially movable stop fingers 
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inted on said magazine, a movable stop member dis 

ised at a predetermined position in the paths of said 
stop members for stopping said magazine in its indexed 
positions, means for de-energizing said motor after pre 

5 determined indexing movement of said magazine, means 
for advancing said stop member and thereby effecting 
radially inward movement of said stop finger at said pre 
determined position, means for retracting said stop mem 
ber to clear said stop finger, and a cam for extending 

ii) said fingers as they approach said predetermined position. 
5. In a mechanism for feeding steel disks or the like, 

the combination comprising a rotatable magazine hav 
ing a plurality of angularly spaced vertical pockets for 
holding stacks of the disks for indexing movement into 

15 a feed position, power means for indexing said maga 
zine, a rotatable transfer head having a pickup device 
thereon for carrying the disks from the feed position to 
a delivery position, means for reciprocating said pickup 
device toward and away from the top of the stack, means 

20 on said pickup device for taking the topmost disk off 
the stack, a reciprocable lifting member for raising the 
stack at the feed position, an air cylinder for biasing 
said lifting member upwardly to raise the stack, a brake 
for preventing lifting movement of said lifting member, 

25 first control means responsive to substantially full down 
ward movement of said pickup device for releasing said 
brake to provide for upward movement of the stack by 
said air cylinder against the pickup device, said first con 
trol means being operative to set said brake in response 

80 to initial upward movement of said pickup device, sec- . 
ond control means responsive to depletion of the stack 
for actuating said air cylinder in a direction to lower said 
lifting member, and third control means responsive to 
substantially full lowering movement of said lifting mem 

8 ber for actuating said power means and thereby indexing 
said magazine to bring a fresh stack into the feed po 
sition. . . . . . . - . . . . . 

6. In a mechanism for feeding disks or the like, the 
combination comprising a rotatable magazine having a 

dexing movement into a feed position, a rotary motor 
for rotatably indexing said magazine, a movable lock 
ing member engageable with said magazine for locating 
said magazine in its indexed position, said magazine hav 
ing locking elements thereon for engagefrient by said 
member, power means for moving said locking member 
toward and away from said magazine, first control means 

: responsive to depletion of the stack at said feed posi 
tion for actuating said power means in a direction to 
disengage said member from said magazine, second coin 
trol means responsive to disengaging movement of said 
member for energizing said motor, and third control 
means responsive to predetermined indexing move heat 
of said magazine for actuating said power means in an 
opposite direction to advance said member against said 
magazine, said second control means thereupon being 
effective to stop said motor. - 
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