
United States Patent (19) 
Killian et al. 

(54) SPINNER LOADER EQUIPMENT 
(75) Inventors: Robert J. Killian, North Canton; 

Nolte V. Sproul, Canton, both of 
Ohio 

73 Assignee: Aspro, Inc., Canton, Ohio 
22 Filed: Oct. 10, 1974 

21 Appl. No.: 513,858 

(52) U.S. Cl.................................... 214/1 BB; 72/82 
5ll Int. Cl........................................... B21D 22/14 
58 Field of Search.......... 72/82, 83, 67; 29/159 R, 

29/ 159 B; 214/1 R, 1 BB, 1 F 

56 References Cited 
UNITED STATES PATENTS 

2,892,431 6/1959 Killian et al............................ 72/82 
3,760,956 9/1973 Burch........................... ..., 21411 BB 
3,809,257 5/1974 Klancnik....................... 214/l BB X 

Primary Examiner-Milton S. Mehr 
Attorney, Agent, or Firm-Frease & Bishop 

(57) ABSTRACT 
Automatic loader equipment picks up a cup-shaped 
metal pulley blank at a supply station and places the 
blank between headstock and tailstock assemblies of 
an automatic pulley spinning machine; and simulta 
neously removes or unloads a previously placed blank 
in which pulley groove means has been spun from the 
headstock and tailstock assemblies and deposits the 

-re 
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spun pulley at a discharge station. A carriage is 
mounted on a pair of slide rods above the spinning 
machine for transverse sliding movement with respect 
to the longitudinal axis of the machine between the 
pulley blank supply or pickup station and the spun 
pulley discharge station. A pair of load and unload as 
semblies is mounted on the carriage for relative inde 
pendent sliding movement on the carriage parallel to 
the longitudinal axis of the spinning machine. Each 
slide assembly has a gripper assembly mounted on its 
forward end which moves generally toward and away 
from the axis of the spinner or vertically between 
outer and inner or raised and lowered positions. Fin 
ger means are provided on an end of each gripper as 
sembly for gripping a pulley blank or a spun pulley 
therebetween. The load slide gripper assembly grips a 
pulley blank by its finger means simultaneously with 
the unload slide gripper assembly finger means grip 
ping a spun pulley positioned on the headstock spindle 
of the spinning machine. Both gripper assemblies 
move away from the axis or vertically upwardly, simul 
taneously with the horizontal sliding movement of the 
carriage whereupon the gripped spun pulley is depos 
ited at the discharge station and the pulley blank is 
placed on the headstock spindle upon the carriage 
reaching the pulley discharge station. During the sub 
sequent spinning operation of the pulley blank the car 
riage, slide assemblies and gripper assemblies return to 
their normal or home positions for initiating another 
cycle of operation. 

30 Claims, 32 Drawing Figures 
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SPINNER LOADER EQUIPMENT 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2 
providing spinner loader equipment having chute 
means for continously supplying metal blanks for the 
pickup gripper means by individually releasing a pulley 
blank for discharge to the pickup positions; providing 

The invention relates to apparatus for forming V- 5 spinner loader equipment which can be used in con 
grooved pulleys, and specifically to apparatus for load 
ing and unloading pulley blanks and spun pulleys on 
and off a pulley spinning machine. More particularly, 
the invention relates to apparatus which automatically 
picks up a cup-shaped pulley blank and loads it on the 
headstock dies of a spinning machine, and which auto 
matically removes the spun pulley from the spinning 
dies after completing the spinning procedure and de 
posits it for collection at a discharge station adjacent 
the spinning machine. 

2. Description of the Prior Art 
Many procedures and types of equipment for the 

manufacture of V-grooved pulleys are known involving 
press and rolling or spinning operations, or combina 
tions of any or all of such operations, during which op 
erations a grooved pulley is formed from a single sheet 
metal blank. Examples of such known pulleys, and 
methods of and apparatus for making such pulleys are 
shown in U.S. Pat. Nos. 2,685,856, 2,869,223 and 
2,892,43 l. 
Heretofore, one or more operators were located at 

each spinning machine and manually lifted a pulley 
blank from a hopper and placed it on the spinner head 
stock spindle. The operator then started the spinning 
machine and after the spinning operation was com 
pleted stopped the machine and manually removed the 
spun pulley from spinner dies and placed it in a collec 
tion container. Such procedures were time consuming, 
expensive, and occasionally dangerous to the operators 
who are constantly working adjacent spinning equip 
ment elements sometimes rapidly moving. 
There is no known equipment of which we are aware 

which has eliminated the problems of the manual 
placement of a pulley blank on the spinner headstock 
spindle dies and the subsequent manual removal of the 
spun pulley therefrom which provides the unique com 
bination of several dependent and independently mov 
able assemblies set forth below which efficiently, rap 
idly and automatically perform those procedures which 
were heretofore manually performed. 

SUMMARY OF THE INVENTION 

Objectives of the invention include providing spinner 
loader equipment which automatically picks up a pull 
ley blank at a supply station and places the blank on the 
headstock of a spinning machine, simultaneously with 
the removal of a spun pulley from the headstock and 
the deposit of the spun pulley at a discharge station; 
providing spinner loader equipment having carriage 
means slidably mounted adjacent the spinning machine 
for movement transverse of the longitudinal axis of the 
machine, in which a pair of slide assemblies is mounted 
on the carriage, and in which gripper means is mounted 
on each slide assembly for grasping and moving the pull 
ley blank and spun pulley between the pickup or load 
ing station and the discharge station; providing spinner 
loader equipment in which the various movable assem 
blies and components are operated by hydraulic and 
pneumatic pistons having switch means incorporated 
therewith, with the signals from the switch means being 
fed to appropriate control mechanisms to insure proper 
timed sequence of operation of these control pistons, 
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junction with known spinning machines for forming 
single or multiple groove pulleys, or with other types of 
spinning operations which may be desired, since the 
loader equipment is not dependent directly upon the 
particular spinning machine for its operation but is co 
ordinated in timed sequence with the particular spin 
ning cycle of the machine; providing spinner loader 
equipment which can be mounted directly on existing 
spinning machines without major modification thereof; 
and providing spinner loader equipment which elimi 
nates the heretofore manual loading and unloading of 
a spinner simply, effectively and efficiently, and which 
achieves the stated objectives, solves problems, and 
satisfies existing needs. 
These objectives and advantages are obtained by the 

spinner loader construction which automatically feeds 
a cup-shaped metal blank to a location between the 
headstock and tailstock assemblies of a spinning ma 
chine and which removes the finished spun pulley 
therefrom and deposits the pulley at a discharge sta 
tion, the general nature of which may be stated as in 
cluding carriage support means extending transversely 
with respect to the longitudinal axis of the spinning ma 
chine; carriage means movably mounted on the support 
means for reciprocating movement along the support 
means between the pulley blank pickup station and the 
spun pulley discharge station; load and unload slide as 
semblies mounted on the carriage means, each of the 
slide assemblies being relatively independently mov 
able on the carriage means for reciprocating motion in 
a direction parallel to the longitudinal axis of the spin 
ning machine; the slide assemblies each having gripper 
means mounted thereon, the gripper means being rela 
tively movable with respect to the slide assemblies and 
carriage means; means for delivering cup-shaped metal 
blanks to the pickup station; the gripper means of the 
load slide assembly being adapted to grip and remove 
a metal blank from the supply means and to place the 
blank between the headstock and tailstock die assem 
blies by the combined relative movement of the load 
gripper means, the longitudinal movement of the load 
slide assembly, and the transverse movement of the 
carriage means, and the gripper means of the unload 
slide assembly being adapted to grip and remove a spun 
pulley from between the headstock and tailstock die 
assemblies and to deposit the pulley at the discharge 
station by the combined relative movement of the un 
load gripper means, the longitudinal movement of the 
unload slide assembly, and the transverse movement of 
the carriage means, the unload gripper means and un 
load slide assembly movements being simultaneous and 
coordinated with the movements with the load gripper 
means and load slide assembly; the carriage support 
means having a pair of spaced parallel slide rods and 
the carriage means having bearing blocks telescopically 
engaged with the slide rods to slidably support the car 
riage means on the carriage support means; piston 
means operatively connected with the carriage means, 
slide assemblies, and gripper means for imparting re 
Spective controlled and coordinated movements 
thereto, shock absorbing stop means operatively en 
gageable with the carriage means, slide assemblies, and 
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gripper means when said carriage and gripper means 
and slide assemblies arrive at one of their respective 
positions; the gripper means including finger means 
pivotally movable between release and gripping posi 
tion; the finger means of the load slide assembly having 
a plurality of pads mounted thereon for clamping a pull 
ley blank; and the finger means of the unload slide as 
sembly having a plurality of rollers mounted thereon 
for clamping a spun pulley therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention - illustra 
tive of the best mode in which applicants have contem 
plated applying the principles -- is set forth in the fol 
lowing description and shown in the drawings and is 
particularly and distinctly pointed out and set forth in 
the appended claims. 

FIG. 1 is a top plan view of the spinner loader equip 
ment mounted on a spinning machine for forming V 
grooved pulleys; 
FIG. 2 is a side elevation of the assembly shown in 

FIG. I looking in the direction of arrows 2-2, FIG. 1; 
FIG. 3 is an end elevation of the assembly shown in 

FIGS. 1 and 2 looking in the direction of arrows 3-3, 
FIG. 1; 
FIG. 4 is an enlarged fragmentary top plan view with 

portions removed of the pulley blank feed chute shown 
in the left hand portion of FIG. 3; 
FIG. 5 is a fragmentary end elevation looking in the 

direction of arrows. 5-5, FIG. 4; 
FIG. 6 is an enlarged fragmentary sectional view with 

portions broken away, taken online 6-e-6, FIG. 1, with 
the load and unload slide assemblies shown in the home 
position; 

FIG. 7 is a fragmentary sectional view taken on line 
7-7, FIG. 6, with the load and unload slide assemblies 
shown in the finished pulley discharge position; 
FIG. 8 is an enlarged fragmentary top plan view of 

the pulley blank unload carriage slide assembly which 
is shown in FIG. located along the centerline of the 
spinning machine; 

FIG. 9 is an elevational view of the unload gripper as 
sembly looking in the direction of the arrows 9-9., 
FIG. 8: 
FIG. 0 is a view similar to FIG. 9 with the unload 

gripper assembly shown in raised position with the spun 
pulley gripping fingers in release position; 
FIG. 11 is an enlarged fragmentary sectional view 

taken on line 11-11, FIG. 6; 
FIG. 12 is a reduced fragmentary sectional view 

taken on line 12-2, FIG.8; 
FIG. 13 is a fragmentary sectional view taken on line 

13-13, FEG, A2; 
FIG. 14 is a reduced fragmentary sectional view 

taken on line 4-4, FIG. 8: 
FIG. 15 is a fragmentary sectional view taken on line 
5-15, FIG. 9; 
FIG. 16 is a fragmentary sectional view taken on line 

16-16, FIG. 9; 
FIG. 17 is a fragmentary sectional view taken online 

17-17, FIG. 9; 
FIG. 8 is a fragmentary sectional view taken on line 

18-18, FIG. 9 with the spun pulley removed; 
FIG. 19 is an enlarged fragmentary sectional view 

taken on line 19-19, FIG. 18; 
FIG. 20 is a fragmentary sectional view taken on line 

20-20, FIG. 19, 
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4. 
FIG. 2 is an enlarged fragmentary sectional view 

taken on line 21-2, FIG. 7; 
FIG.22 is an enlarged fragmentary front elevational 

view of the pulley blank load gripper assembly looking 
in the direction of arrows 22-22, FIG. 7, with the pull 
ley blank removed; 
FIG. 23 is a fragmentary end elevational view looking 

in the direction of arrows 23-23, FIG. 22; 
FIGS. 24-29 are diagrammatic views showing the op 

erational sequence of the spinner loader equipment 
loading a pulley blank on the spinner apparatus and re 
moving a spun groove pulley therefrom; 
FIG. 30 is a diagrammatic perspective view of a sin 

gle load cycle showing the path of travel of a pulley 
blank as it moves between the pickup station and the 
headstock die assembly, and the return path of travel 
of the load finger means; 
FIG. 31 is a diagrammatic perspective view of a sin 

gle unload cycle showing the path of travel of a spun 
pulley as it moves from the headstock die assembly to 
the discharge station, and the return path of travel of 
the unload finger means; and 
FIG. 32 is a coordination chart showing the timed se 

quence between the load and unload assemblies during 
one complete load and unload cycle. 
Similar numerals refer to similar parts throughout the 

drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The new spinner loader equipment is indicated gen 
erally at , and is shown in FIGS. 1, 2 and 3 mounted 
on spinning apparatus of the general type as shown in 
U.S. Pat. No. 2,892,431 for forming multiple groove 
pulleys. The spinning apparatus is indicated generally 
at 2, and includes motor means 3 to drive headstock 
spindle 4 of a headstock assembly 5. A tailstock spindle 
6 is journaled in a tailstock assembly 7 in axial align 
ment with the headstock spindle 4. Either one or both 
of the headstock and tailstock spindles may be driven, 
preferably both headstock spindle 4 and tailstock spin 
dile 6 are rotated in synchronization by motor means 3 
and 3a, respectfully. 
Furthermore, the headstock spindle 4 and tailstock 

spindle 6 are relatively movable axially so as to sepa 
rate the headstock and tailstock die assemblies 5 and 
7 respectfully, as shown in FIGS. and 2, and to move 
them axially toward one another for the spinning oper 
ation. Hydraulic cylinder means 12 mounted adjacent 
tailstock assembly 7 moves the tailstock assembly axi 
ally towards the headstock during the roller spinning of 
a pulley. 
The headstock and tailstock die assemblies 5 and 7 

have forming surface which cooperate with the spin 
ning roll means and inner die forms controlled by man 
drel means actuated by cylinder means 8 during the 
groove forming spinning operation as a pulley blank is 
held under axial pressure between the headstock and 
tailstock dies 5 and 7; and the operation of these com 
ponents is coordinated in accordance with the pro 
gramming of the spinner as described in U.S. Pat. No. 
2,892,431. 
Spinning apparatus 2 also is provided with means for 

moving the spinning rolls (not shown) toward and away 
from the axis of the headstock and tailstock spindles 4 
and 6. Such apparatus is indicated generally at 9 (FIG. 
2) which preferably is connected in timed relation with 
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drive motor 10 so that actuating levers 11 will move the 
spinning rolls to and from the axis of spindles 4 and 6 
at predetermined times during the spinning cycle. 

In accordance with the invention, spinner loader 
equipment 1 includes as main components a chute as 
sembly 15 and a carriage assembly 16. Chute assembly 
15 provides a means for automatically delivering a con 
tinuous dupply of pulley blanks to carriage assembly 16 
for loading on the headstock die assembly and for un 
loading a spun V-groove pulley therefrom. 
Carriage assembly 16 includes a generally U-shaped 

support base 17 (FIGS. 6, 8 and 12) mounted on spin 
ning apparatus 2 and extending transversely with re 
spect to the longitudinal axis or center line 18 of appa 
ratus 2. Line 18a (double dot-dash) represents a verti 
cal plane passing through center line 18 of spinner ap 
paratus 2 (FIGS. 3 and 6). 
Support base 17 preferably is located above tailstock 

assembly 7 and has a horizontal web 19 and vertical 
sides 20. Web 19 is formed with a pair of cutouts 21 to 
reduce the weight thereof without appreciably effect 
ing its strength (FIGS. 1 and 7). Base 17 includes 
flanges 22 which are bolted at 23 to frame members 24 
of spinner 2 to rigidly secure base 17 on the spinning 
machine (FIGS. 6 and 7). 
A pair of parallel spaced transversely extending slide 

rods 25 and 26 are mounted on support base 17 by sup 
port brackets 27. Brackets 27 are bolted at 28 to hori 
zontal end plates. 29 which extend across each end of 
web 19. Flanged channel members 31 extend horizon 
tally between adjacent rod support brackets 27 and are 
bolted to the tops of brackets 27 by bolts 32 (FIGS. 3 
and 11) and members 31 extend vertically upwardly 
from the brackets 27. A cross member 33 (FIG. 3) ex 
tends between the tops of channels 31 for mounting 
sundry control equipment (not shown) for controlling 
the operation of spinner loader equipment. 
A carriage indicated generally at 35 (FIGS. 8 and 12) 

is slidably mounted on slide rods 25 and 26 by four 
bearing blocks 36 for horizontal movement along the 
guide rods between a pulley blank pickup position of 
FIG. 1 and a spun pulley discharge position of FIG. 7. 
Carriage 35 includes a base plate 37 having a central 
cutout 38, with bearing block 36 being welded at 39 to 
the underside surface of plate 37 (FIGS. 8, 12 and 14). 
Hydraulic piston means 40 is mounted on the left 

hand end plate 29 when viewing FIG. 7 and extends ap 
proximately onehalf the length of carriage assembly 16 
to the center line 18 of spinning apparatus 2 for moving 
carriage 35 along slide rods 25 and 26. The left hand 
end of piston cylinder 41 is mounted on a support plat 
form 42 (FIGS. 7 and 11) which is fixed to end plate 
29. The right hand end of piston cylinder 41 is mounted 
on a plate 43 (FIGS. 13 and 21) extending between 
sides 20 of support base 17 above web 19. The ex 
tended end of piston rod 44 (FIG. 21) is bolted at 45 
to a plate 46 which is welded to the bottom of carriage 
plate 37. Piston means 40, thus provides means for 
moving carriage 35 transversely with respect to center 
line 18 and plane 18a of spinning machine 2 along slide 
rods 25 and 26, between the pulley blank pickup posi 
tion and the spun pulley discharge position. 
Stop plates 47 (FIG. 12) extend downwardly from 

the bottom of base plate 37 at both ends of carriage 35 
for engagement with piston rods 48 of pneumatic shock 
absorbers 49 (FIGS. 7 and 11). Shock absorbers 49 are 
mounted on vertical end plates 50 which are mounted 
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6 
on each end of carriage support base 17 for cushioning 
and absorbing the movement of carriage 35 as it 
reaches the end of slide rods 25 and 26. Bumper pads 
51 also are mounted on the edges of carriage plate 37 
(FIG. 8) to assist in absorbing the force of stopping car 
riage 35. Air manifolds 52 (FIG. 6) or other control 
equipment may be mounted on end plates 50 and com 
municate with associated control components mounted 
on cross member 33. 

In further accordance with the invention, a pair of 
load and unload slide assemblies, indicated generally at 
55 and 56, respectively, are mounted on carriage 35 for 
loading a pulley blank 57 on head stock spindle 4 and 
for unloading a finished spun V-grooved pulley 58 
therefrom. 

Slide assemblies 55 and 56 are similar, and thus only 
unload assembly 56 is described in detail and is shown 
particularly in the drawings. Assembly 56 includes a 
channel-shaped member 59 having a base 60 and a pair 
of upstanding sides 61 and 62 (FIGS. 8, 12 and 13) 
with the front end of base 60 being tapered inwardly as 
shown in FIG. 8. Channel 59 is mounted on a slide 
block 63 which is formed with an undercut slot 64 in 
the bottom thereof in which is engaged a pair of angled 
ribs 65 formed on a base pad 66. Pad 66 is mounted on 
carriage base plate 37 (FIG. 13). 
A pneumatic slide control piston 67 is mounted on 

channel member 59 between sides 61 and 62 by a rear 
mounting plate 68 and a front support plate 69 extend 
ing between sides 61 and 62 (FIGS. 12 and 13). The ex 
tended end of piston rod 70 is attached by bolt 71 to 
a vertical channel 72 which is welded to carriage 35. 
Thus, actuation of piston 67 moves slide assembly 56 
along ribs 65 between the extended position of FIGS. 
8 and 12 and the retracted position of FIG. 7. 
A stop 73 is mounted on side block 63 and includes 

a pair of oppositely extending bolts 74 (FIGS. 8 and 
14). The lower portion of stop 73 is formed with a pair 
of shoulders 75 which contact pistons 76 of shock ab 
sorbers 77 mounted on carriage base plate 37. Shock 
absorbers 77 absorb the moving force and limit the slid 
ing motion of slide assembly 56. Bolts 74 contact the 
upper portions of shock absorbers mounting blocks 78 
to provide a positive stop for assembly 56. Mounting 
blocks 78 preferably are mounted by bolts 79 to car 
riage plate 37. 
Gripper assemblies 80 and 81 are mounted on the 

front or forward end of load and unload slide assem 
blies 55 and 56, respectively. Gripper assemblies 80 
and 81 are similar in many respects, and thus only un 
load gripper assembly 81 is described in detail below 
except for several differences in the load gripper as 
sembly 80 from assembly 81. 
Assembly 81 (FIGS. 8, 9 and 10) is mounted on slide 

assembly 56 by a pair of spaced upper and lower plates 
82 and 83. Plates 82 and 83 are bolted at 84 to a verti 
cally extending mounting plate 85 welded to the front 
ends of channel sides 61 and 62 (FIG. 12). A pair of 
guide tubes 86 and 87 are fixed to and extend between 
plates 82 and 83, and piston actuating means 88 is 
mounted on upper plate 82 and extends through an 
opening 89 in lower plate 83. 
Hollow guide rods 90 and 91 extendslidably through 

tubes 86 and 87 and have their upper ends connected 
to a top end plate 92 by an end cap 93 and a nut 94, 
respectively. An adjustable stop bolt 95 also is mounted 
on and extends downardly from end plate 92 for en 
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Gripper assemblies 80 and 81 are mounted on the 
front or forward ends of slide assemblies 55 and 56, re 
spectively, and move between the lowered or inner po 
sition of FIG. 9 and the raised or outer position of FIG. 
10. This motion is achieved by means of guide rods 90 
and 91 telescopically engaged in guide tubes 86 and 87, 
together with actuating piston means 88 and piston 
rods 97. The movements of gripper assemblies 80 and 
81 are independent of each other and also are indepen 
dent of the sliding movements of slide assemblies 55 
and 56 and of carriage 35. 
The movements of gripper fingers 113-114 and 

132-133 between the gripping position of FIG. 9 and 
the release position of FIG. 10 are independently con 
trolled by the finger control piston means 112. Like 
wise, the movements of the fingers of assembly 80 are 
independent of the movements of the fingers of assem 
bly 81, both of which are independent of the move 
ments of the other assemblies described above. 
The operation of spinner loader equipment 1 and the 

coordinated movements of the components thereof are 
shown diagrammatically in FIGS. 24-29, with the paths 
of travel of the pulley blanks and spun pulleys, and of 
the load and unload finger means being shown in FIGS. 
30 and 31. FIG. 24 shows carriage 35 at the pulley 
blank pickup station with slide assembly 55 in retracted 
position and slide assembly 56 (full lines) in extended 
position. FIG. 25 shows load griper assembly 80 in low 
ered or inner position (full lines) with unload gripper 
assembly 81 shown in raised or outer position (full 
lines). Load fingers 32-133 are illustrated in gripping 
position clamping a pulley blank 57 at the discharge 
end of chute 15, with unload fingers 113 and 114 illus 
trated in release position. 
Assume that a cycle of operation starts with the vari 

ous components shown in the home positions of FIGS. 
24 and 25, which correspond to point a of FIG. 30 and 
to point n of FIG. 31. 
Load gripper assembly 80 moves vertically upwardly 

from its lowered position to its raised position (as 
shown by dot-dash lines in FIG. 25) and as indicated by 
line I (FIG. 30), and removes a pulley blank 57 from 
chute 15. Simultaneously with the movements of load 
assembly 80, unload gripper assembly 81 moves down 
wardly from its raised position to its lowered position 
(as shown by dotdash lines in FIG. 25) and as indicated 
by line I' (FIG.31), and grips a spun pulley 58 mounted 
on the spinner headstock die assembly. 
Unload slide assembly S6 then moves horizontally 

rearwardly in the direction of Arrow B (FIG. 24) from 
extended to retracted position (dot-dash lines), and as 
shown by line II" in FIG. 31. Immediately after move 
ment of assembly 56 to its retracted position by piston 
means 67, carriage piston means 40 is actuated to move 
carriage 35 in the direction of Arrow C (FIG. 24). 
Simultaneously with the horizontal movement of car 

riage 35, load gripper assembly 80 moves downwardly 
from the raised dot-dash position of FIG. 25 to the low 
ered full line position of FIG. 27, and unload gripper 
assembly 81 moves upwardly from the lowered dot 
dash line position of FIG. 25 to the upper position of 
FIG. 27. The grasped pulley blank 57 and spun pulley 
58 move in arcuate paths indicated by lines II and III 
(FIGS. 30 and 31), due to the simultaneous horizontal 
movement of carriage 35 with the vertical movement 
of gripper assemblies 80 and 81. Pulley blank 57 fol 
lows the path indicated by II from point b to point d in 
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10 
a vertical plane abcd, with spun pulley 58 following 
path III' from point i to point k in a vertical plane ijkl. 
Upon carriage 35 reaching the discharge station (left 

hand end of carriage assembly 16, FIGS. 26 and 27), 
load slide assembly 55 moves forwardly from retracted 
position to extended position by dot-dash lines as 
shown in FIG. 26, placing the pulley blank 57 on the 
headstock die assembly die assembly for a spinning op 
eration. Load gripper assembly 80 then moves verti 
cally from lowered position to raised position as shown 
by dot-dash lines in FIG. 27. Corresponding with the 
placement of pulley blank 57 on the headstock, fingers 
113-114 of assembly 81 are pivoted to release position 
by piston means 112, whereupon the spun pulley 58 
drops into a collection receptable, conveyor or the like, 
indicated at 170 (FIG. 7) 
The movement of pulley blank 57 is illustrated fur 

ther in FIG. 30 with the horizontal movement of blank 
57 due to the movement of load slide assembly 80 
being shown by line III between points d and h, with the 
subsequent vertical movement of gripper assembly 80 
being shown by line IV between points h and g. During 
these movements of slide assembly 55 and gripper as 
sembly 80 indicated by lines III and IV (FIG. 30), the 
unload slide and gripper assemblies remain in their for 
mer positions as shown by the dash line in the coordina 
tion table of FIG. 32. 
Immediately after pulley blank 57 is placed on the 

headstock die assembly and gripper assembly 80 moves 
to raised position, carriage 35 moves from its discharge 
position of FIG. 26 in the direction of Arrow D, 
towards the pulley blank pickup position of FIG. 28. 
Loan assembly 55 moves rearwardly from extended to 
retracted position, simultaneously with the horizontal 
movement of carriage 35. The load gripper fingers 
132-133 follow a curved path indicated by line V (FIG. 
30) from a point g to point b in a horizontal plane bcgf. 
Load slide assembly 55 reaches its retracted position 
simultaneously upon carriage 35 reaching the pickup 
station of FIGS. 28 and 29. Gripper assembly 80 then 
moves vertically downwardly from raised position (full 
line) to lowered position (dot-dash line). FIG. 29. This 
vertical movement of assembly 80 is indicated by line 
VI between points b and a of FIG. 30. 
Unload slide assembly 81 moves from retracted to 

extended position as carriage 35 moves from the dis 
charge station to the pickup station. The movement of 
unload gripper fingers 113-14 follow the path indi 
cated by line IV' (FIG. 31), between points k and n in 
a horizontal plane jkon. 
The timing sequence is programmed so that assem 

blies 80 and 81 together with carriage 35 reach their 
home positions of FIGS. 24–25 upon completion of the 
spinning operation which is performed doing the move 
ments of steps V, VI and IV' of FIGS. 31 and 32. Thus, 
the load gripper assembly 80 is in its lowered position 
with fingers 132-133 gripping another pulley blank at 
the discharge end of chute 15 (point a, FIG. 30), and 
unload gripper mechanism 81 is in raised position with 
unload slide assembly 56 being in extended position 
(point in, FIG. 31) whereby unload fingers 113-114 are 
in position above the headstock die assembly for begin 
ning another cycle of operation. 

Pulley blank 57 and spun pulley 58 follow the curved 
arcuate paths within a vertical plane shown by lines II 
and III" upon carriage 35 traveling from the pickup sta 
tion to the discharge station due to the simultaneous 
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vertical motions of assemblies 80 and 8 and the hori 
zontal motions of carriage 35. Load and unload gripper 
fingers 132-14 follow the curved arcuate paths shown 
by lines V and IV' located within horizontal planes 
upon carriage 35 and returning to the pickup station 
from the discharge station. These curved paths are due 
again to the simultaneous horizontal motions of slide 
assembly 55 and 56 and the horizontal movement of 
carriage 35. 
This upward and downward motions of assemblies 80 

and 81 are preferred in loading and unloading the pull 
ley blank and spun pulleys on and from the headstock 
assembly as opposed to straight line horizontal travel 
from chute 16 to the headstock in order to clear and 
avoid contact with the various frame members and 
components of chute 16 and spinner 2. The horizontal 
movements of slide assemblies 55 and 56, likewise, are 
required to place and remove the pulley blank and spun 
pulley on and from the headstock die assembly. 
The described sequence of operation when per 

formed, although stated somewhat as a series of indi 
vidual steps, is a continuous smooth movement of the 
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various assemblies in timed sequence. Spinner loader 
equipment 1, thus enables pulley blanks 57 to be con 
tinuously supplied to the spinner headstock by slide as 
sembly 80, and the finished spun pulleys 58 removed 
from the headstock by assembly 81 and deposited in a 
collection area 170, with assemblies 80 and 81 return 
ing to the pickup and unload positions, respectively, of 
FIG. 24 simultaneously while the spinning operation is 
performed on a pulley blank. 
Carriage piston means 40, slide assembly control pis 

ton means 67, gripper assembly piston means 88, and 
finger control piston means 112 are provided with in 
ternal switches (not shown) or external limit switches, 
such as switch 96 (FIG. 10), which are actuated when 
the various piston rods and assemblies reach their ex 
tended and retracted positions. The signals from these 
switches are supplied from the piston means and con 
trol switches to appropriate control mechanism which 
is programmed into a timed sequence. Premature actu 
ation or non-actuation of a switch out of the timed se 
quence automatically trips a master control switch to 
stop the operation of spinner 2 and the feeder mecha 
nism, to prevent damage to the equipment. 
An operator need only actuate the spinner loader 

equipment 1 and spinner 2 and provide a supply of pull 
ley blanks 57 to chute assembly 15 in order continu 
ously to produce a quantity of spun V-grooved pulleys 
58. Chute assembly 15 preferably is arranged adjacent 
a supply hopper or magazine which automatically in 
sures a continuous supply of pulley blanks within chute 
15. Thus, a single operator may control and maintain 
surveiliance over a plurality of spinners eliminating the 
prior manual loading of pulley blanks by an operator on 
the headstock die and the manual removal of the spun 
pulley after the spinning operation has been completed. 
Although the positions of the various components 

and their relationships to each other are described as 
illustrated in the drawings, i.e., on a spinner 2 having 
a horizontal axis, and with slide assemblies 55 and 56 
extending horizontally and gripper mechanisms 80 and 
81 moving in vertical directions; the improved spinner 
loader equipment need not be limited to such direc 
tional motion. Spinner 2 may have a vertical axis with 
the headstock assembly extending vertically above the 
tailstock assembly, or vice versa, so that the loader 
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equipment slide assemblies move vertically between 
retracted and extended position instead of moving hori 
zontally as described, and as shown in the drawings. 
Likewise, when spinner 2 is positioned vertically, grip 
per mechanisms 80 and 81 move horizontally between 
inner and outer positions instead of vertically between 
lowered and raised positions. - 
Spinner 2 and spinner loader equipment 1 can be 

placed in such various positions and operate efficiently 
due to the positive movement of the various compo 
nents without relying on gravity for operation of the 
components. Although chute assembly 15 delivers pull 
ley blanks 57 to the pickup station by gravity, positive 
means for delivery of pulley blanks to the pickup sta 
tion may be used satisfactorily, if necessary, without af 
fecting the operation of carriage assembly 16 and its 
various components. 
The controls for the various components described 

above may be usual electrical, electronic, hydraulic, 
pneumatic controls, or a combination thereof, and then 
form no particular part of the invention except to pro 
vide the necessary control for these components coor 
dinated with known spinner programming. Discharge 
cylinder 164 and plunger 165 of chute assembly 15, 
also preferably are connected with and are controlled 
by the timed sequential program of operation of spin 
ner 2 and loader equipment 1, to insure that a pulley 
blank 57 is discharged at the proper time after removal 
of the lowermost pulley blank in chute 15 by assembly 
80. This enables another pulley blank to arrive at a po 
sition for pickup by assembly 80 at the lower end of 
chute 15 when starting another cycle of operation. 

In the foregoing description, certain terms have been 
used for brevity, clearness and understanding but no 
unnecessary limitations are to be implied therefrom be-, 
yond the requirements of the prior art, because such 
terms are used for descriptive purposes and are in 
tended to be broadly construed. 
Moreover, the description and illustration of the in 

vention is by way of example, and the scope of the in 
vention is not limited to the exact details of the con 
struction shown or described. 
Having now described the features, discoveries and 

principles of the invention, the manner in which the in-, 
proved spinner loader equipment is constructed, as 
sembled, and operated, the characteristics of the new 
construction, and the advantageous, new and useful re 
sults obtained; the new and useful structures, devices, 
elements, arrangements, parts, and combinations are 
set forth in the appended claims. 
We claim: 
1. Apparatus for continuously feeding cup-shaped 

metal blanks from a supply of such blanks at a pickup 
station to a location between the headstock and tail 
stock die assemblies of a spinner, and for removing fin 
ished spun V-grooved pulleys from the spinner and de 
positing the spun pulleys at a discharge station includ 
ing, carriage support means mounted on a spinner ex 
tending transversely with respect to the longitudinal 
axis of the spinner, carriage means movably mounted 
on the support means for reciprocating movement 
along said support means transversely to said longitudi 
nal spinner axis between a pickup station and a dis 
charge Station; load and unload slide assemblies mov 
ably mounted on the carriage means for relative inde 
pendent reciprocating movement on the carriage 
means in directions parallel to said longitudinal spinner 
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axis; gripper means mounted on each slide assembly 
each movable with respect to the slide assemblies and 
carriage means, conveyor means for delivering cup 
shaped metal blanks to the pickup station; the load 
slide assembly gripper means being operative to grip. 
and remove a metal blank at the pickup station from 
said conveyor means and to place the blank between 
spinner headstock and tailstock die assemblies by the 
combined relative movement of the load gripper 
means, the longitudinal movement of the load slide as 
sembly, and the transverse movement of the carriage 
means; and the unload slide assembly gripper means 
being operative to grip and remove a spun pulley from 
between the spinner headstock and tailstock die assem 
blies and to deposit said pulley at the discharge station 
by the combined relative movement of the unload grip 
per means, the longitudinal movement of the unload 
slide assembly, and the transverse movement of the 
carriage means; the unload gripper means and unload 
slide assembly movements being simultaneous and co 
ordinated with the movements with the load gripper 
means and load slide assembly. 

2. The construction defined in claim 1 in which the 
carriage support means includes a pair of spaced, paral 
lel slide rods; in which the carriage means has a base; 
and in which a plurality of bearing blocks are mounted 
on the carriage means base and are telescopically en 
gaged with the slide rods for slidably supporting the 
carriage means on the support means. 

3. The construction defined in claim 2 in which pis 
ton means is mounted on one end of the carriage sup 
port means and extends longitudinally with respect to 
said support means; in which the piston means has a 
piston rod; and in which the extended end of the piston 
rod is attached to the carriage means base whereby ac 
tuation of the piston means moves said carriage means 
along the carriage support means. 
4. The construction defined in claim 2 in which stop 

means are mounted on each end of the carriage support 
means; and in which said stop means engage the car 
riage means upon said carriage means arriving adjacent 
an end of the support means. 

5. The construction defined in claim 4 in which the 
stop means are pneumatic, piston actuated shock ab 
sorbers. 

6. The construction defined in claim 1 in which the 
carriage support means includes a generally U-shaped 
frame member mounted on the spinner; in which chan 
nel members extend upwardly from the ends of the 
frame member; and in which a crossmember extends 
between the channel members. 

7. The construction defined in claim 1 in which each 
of the load and unload slide assemblies includes a base; 
in which rib means is formed on the carriage means; 
and in which the slide assembly bases are formed with 
slot means cooperating with said rib means for slidably 
mounting the slide assemblies on the carriage means. 

8. The construction defined in claim 7 in which the 
slide assemblies each have a channel-like member with 
a web and a pair of spaced upwardly extending sides; 
in which the web is mounted on the slide assembly 
base; in which control piston means is mounted on the 
channel-like member between the spaced sides and op 
eratively connected to the carriage means; and in 
which said piston means moves the slide assembly be 
tween extended and retracted positions. 
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14 
9. The construction defined in claim in which each 

of the slide assemblies includes piston means; in which 
the piston means is connected between the slide assem 
bly and the carriage means, whereby actuation of the 
piston means moves the slide assembly transversely 
with respect to the carriage means and parallel to the 
longitudinal axis of the spinner. 

10. The construction defined in claim 1 in which stop 
means is mounted on the carriage means; and in which 
said stop means engages the slide assemblies upon said 
assemblies reaching extended and retracted positions. 

11. The construction defined in claim 1 in which 
plate means is mounted on the forward end of each 
slide assembly; in which guide tube means is mounted 
on said plate means; in which the gripper means in 
cludes guide rod means, and in which said guide rod 
means extend through the guide tube means for slid 
ably mounting the gripper means on the slide assem 
blies. 

12. The construction defined in claim 11 in which 
piston means is operatively connected between the 
guide rod means and the plate means to move the grip 
per means relatively with respect to the slide assemblies 
when said piston means is actuated. 

13. The construction defined in claim 11 in which 
shock absorbing stop means is mounted on the plate 
means operative to engage the gripper means to limit 
the extent of travel of the gripper means. 

14. The construction defined in claim 11 in which the 
plate means includes a pair of spaced mounting plates; 
in which the guide tube means consists of a pair of 
tubes extending between the spaced plates; in which 
the guide rod means consists of a pair of guide rods 
having a pair of end plates attached to and extending 
between the ends of the guide rods; and in which piston 
means is mounted on one of the slide assembly mount 
ing plates and is connected with one of the guide rod 
end plates to move said guide rods relatively with re 
spect to the slide assembly when said piston means is 
actuated. 

15. The construction defined in claim 14 in which 
shock absorbing stop means is mounted on each of the 
spaced slide assembly mounting plates; and in which 
the stop means engage a guide rod end plates to limit 
the travel of the gripper means with respect to the slide 
assemblies. b 

16. The construction defined in claim 14 in which 
finger means is mounted on one guide rod end plate; 
and in which second piston means is mounted on said 
one guide rod end plate and operatively connected to 
the finger means for pivotally moving said finger means 
between gripping and release positions. 

17. The construction defined in claim 16 in which the 
finger means each includes yoke means and a pair of 
finger members pivotally mounted on the ends of the 
yoke means; and in which links operatively connect the 
second piston means to the finger members for pivoting 
said finger members between gripping and release posi 
tions. 

18. The construction defined in claim 17 in which 
roller means is mounted on the finger members of the 
unload gripper means; in which pad means is mounted 
on the finger members of the load gripper means; and 
in which said roller means and pad means are adapted 
to grip a spun pulley and pulley blank, respectively, 
when the finger members are in gripping position. 
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19. The construction defined in claim 1 in which the 
gripper means each include finger means mounted on 
an end of the gripper means and pivotally movable be 
tween gripping and release positions. 
20. The construction defined in claim 19 in which 

each slide assembly includes guide tube, means 
mounted on the forward end of the slide assembly; in 
which each gripper means includes guide rod means 
telescopically engaged with the guide tube means for 
movably mounting said gripper means on said slide as 
sembly; in which first piston means is operatively con 
nected between each of the gripper means and the re 
spective slide assembly for moving said gripper means 
between first and second positions; in which the finger 
means are mounted on the guide rod means for relative 
movement with said guide rod means; in which said fin 
ger means includes second piston means and a pair of 
spaced, pivotally mounted finger members; and in 
which said second piston means when actuated, moves 
the finger members between gripping and release posi 
tions. w 

21. The construction defined in claim 1 in which the 
blank delivery conveyor means includes a chute lo 
cated adjacent the spinner and pickup station; in which 
the chute extends transversely with respect to the longi 
tudinal axis of the spinner and parallel with the carriage 
support means; and in which the chute is inclined 
downwardly toward the pickup station whereby blanks 
roll by gravity toward said pickup station. 
22. The construction defined in claim 21 in which the 

chute includes means for releasing a single blank for 
discharge to the pickup station. 
23. The construction defined in claim 22 in which the 

chute includes at least one side wall and a plurality of 
rods forming with said side wall a track along which the 
blanks roll; in which the release means is a plunger 
mounted on the side wall and adapted to project into 
the path of the moving blanks; and in which the plunger 
includes control means for retracting said plunger from 
the blank path to release a blank for delivery to the 
pickup station. 
24. The construction defined in claim 21 in which the 

blank delivery conveyor means further includes rod 
means spaced from and extending parallel to the longi 
tudinal axis of the spinner; in which the chute is 
mounted on the rod means; and in which there are 
means slidably mounting said rod means on the spin 
ner, whereby the chute is movably mounted with re 
spect to the spinner. 
25. The construction defined in claim 24 in which 

said rod means includes a pair of spaced parallel slide 
rods; and in which said rods are slidably mounted on 
bearing blocks mounted on the spinner. 
26. Spinner loader construction for supplying metal 

blanks to a spinner and for removing spun V-grooved 
pulleys after spinning including, a carriage platform 
mounted on and extending transversely to the longitu 
dinal axis of the spinner; a carriage slidably mounted on 
the platform and movable between first and second po 
sitions located on opposite sides of said longitudinal 
axis; load and unload slide assemblies movably 
mounted in spaced relationship on the carriage and 
movable between extended and retracted positions; the 
load slide assembly being aligned with the longitudinal 
axis of the spinner when the carriage means is in its sec 
ond position, and said unload slide assembly being 
aligned with said longitudinal axis when the carriage 
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means is in its first position; gripper mechanism 
mounted on each slide assembly each movable between 
inner and outer positions; each gripper mechanism hav 
ing finger means mounted thereon pivotally movable 
between release and gripping positions; conveyor 
means for delivering cupshaped metal blanks to a 
pickup station adjacent the spinner and said first posi 
tion; the load slide assembly finger means when the car 
riage is at its first position being operatively mounted 
on its assembly to move to gripping position and to grip 
a metal blank at the pickup station from said conveyor 
means and upon movement of the load gripper mecha 
nism from inner to outer position to remove the 
gripped blank from the pickup station; the carriage 
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being operatively mounted to move from its first posi 
tion to its second position in coordination with move 
ment of the load gripper mechanism from inner to 
outer and back to inner position; the load slide assem 
bly upon arrival of the carriage at the second position 
being operative to move from retracted to extended po 
sition and to deposit the gripped blank on the spinner 
headstock dies; the unload slide assembly finger means 
when the carriage is at its first position being opera 
tively mounted on its assembly to move to gripping po 
sition and to grip a spun V-grooved pulley at the spin 
ner headstock dies and upon movement of the unload 
slide assembly from extended to retracted position to 
remove the gripped spun pulley from said dies; the un 
load gripper mechanism moving from inner to outer 
position as the carriage moves from first to second posi 
tion; the unload gripper mechanism finger means upon 
arrival of the carriage at second position being opera 
tive to move to release position to release the spun pull 
ley and thereby to deposit the spun pulley in a collec 
tion container; and said load slide assembly and gripper 
mechanism movements being substantially simulta 
neous with corresponding movements of said unload 
slide assembly and unload gripper mechanism move 
lets, 
27. The construction defined in claim 26 in which the 

carriage platform includes rod means; in which the car 
riage has a base plate and bearing blocks mounted on 
the bottom thereof, in which the bearing blocks are 
journaled on the slide rod means for movement of the 
carriage along the platform; and in which piston means 
is operatively connected between the platform and car 
riage operative to move said carriage along the plat 
form. 

28. The construction defined in claim 26 in which the 
slide assemblies each have a base formed with slideway 
means for slidably mounting said assemblies on the 
platform; and in which piston means is operatively con 
nected between each of the slide assemblies and the 
carriage platform operative to move the slide assem 
blies along the slideway means transversely with re 
spect to the platform and parallel to the longitudinal 
axis of the spinner. 
29. The construction defined in claim 26 in which the 

gripper mechanisms each include first piston means op 
erative connected between the gripper mechanism and 
slide assembly whereby actuation of said first piston 
means moves said gripper mechanism relatively with 
respect to the slide assembly; and in which second pis 
ton means are operatively connected between the fin 
ger means and gripper mechanism whereby actuation 
of Said second piston means operates said finger means. 

30. The construction defined in claim 29 in which the 
finger means includes a yoke and a pair offinger mem 
bers pivotally mounted on the yoke; and in which said 
finger members are operated by the second piston, 
eaS. 
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