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No. 757,080. 

UNITED STATES 
Patented April 12, 1904. 

PATENT OFFICE. 

EDWARD J. YALE, OF NORTH ATTLEBORO, MASSACHUSETTS, 
VACH NE FOR FORY ING COAR-BUTTONS 

SPECIFICATION forming part of Letters Patent No. 757,080, dated April 12, 1904. 
Application filed May 6, 1903, Serial No. 155,954, (No model.) 

To aid, whon, it 7nally concern: 
Beit known that I, EDWARD J. YALE, a citi 

Zen of the United States, residing at North At 
tleboro, in the county of Bristol and State of 
Massachusetts, have invented certain new and 
useful Improvementsin Machinesfor Forming 
Collar-Buttons, of which the following is a 
specification, reference being had therein to 
the accompanying drawings. 
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My invention relates to machines for con 
verting or reducing hollow blanks into collar 
buttons or analogous articles, and has for its 
purpose the ends commonly sought in ma 
chines of this character, particularly increased 
production in a given time and the substitu 
tion of automatic for manual means in manipu 
lating the blanks. 
My invention consists, broadly, in reducing 

the blank by means of spinning, and, specific 
ally, in the combination, with a series of rotat 
ing retaining-spindles for the blank, of a suc 
cession of roller - couplets coacting with the 
spindles for reducing the blank. The means 
employed attain an end long vainly sought in 
the reduction of gold-plated blanks in that all 
abrasion of the plating film or skin is avoided during the forming operation. 

Further objects and advantages will be dis 
closed in the following description and in the 
claims. 
In the accompanying drawings, wherein 

like reference-numerals indicate like parts, 
Figure 1 is a longitudinal sectional side eleva 
tion of a machine embodying my invention, 
taken on line as a of Fig. 2; Fig. 2, a sectional 
elevation of the same online y y of Fig. 1: 
Fig. 3, a similar elevation on line 22 of Fig. 1 
looking in the direction shown by arrows at (, 
Fig. 4, a like elevation on line a 2 looking in 
the direction shown by arrows bb, Fig. 5, a 
section on line t t of Fig. 2, showing the knock 
off pin contacting with the beveled plate: Fig. 
6, a section on line at it, Fig. 3, showing a slid 
ing collar contacting with the engaging plate; 
Fig. 7, a section on line of Fig. 3, showing 
a sliding collar contacting with the disengag 
ing plate; Fig. 8, a cross-section on line u at 
of Fig. 4, showing a roll and its carrier; Fig. 
9, a detail of the ratchet-and-pawl mechanism; 

Fig. 10, a detail of a blankintended for conver- 5o 
sion into a button before operation, and Fig. 
11 a similar view of the same after operation 
by the machine. 
The structure of the machine is as follows: 

In the bed or frame 1 is mounted in suitable 55 
bearings 2 a shaft 3, driven by pulley 17 and 
carrying cams46 and collar 43. Fastened to the 
bed is a head 7, in which are rotatably mount 
ed disks 8 and 9, connected by a cylindrical 
shell 10. The disks and shell, which form a 6o 
barrel, revolve intermittently in the head. 
Loosely traversing the barrel in bushings 12 
13 is a shaft 11, supported by a bracket 14 
and driven by a pulley 15. This shaft drives 
a gear 16 intermediate the disks 89. The ro- 65 
tation of the barrel is obtained by the mech 
anism shown in Figs. 2 and 9. A ratchet 18 
upon the bushing 13 is secured by screWS 19 
to the barrel. Upon the bushing and adjacent 
the ratchet is a swinging arm 20, held against 7o 
lateral displacement by a nut 21. A pin 22 
projects from each side of the arm 20, one end 
of which carries a pawl 23, and the other end 
registers with slot 24 in the upper end of a 
vertical sliding bar 25. The spring 26 upon 75 
the arm 20 retains the pawl in engagement 
with the ratchet. A plate 56, secured to the 
head 7, is a guide for the bar 25. The latter is 
provided at its lower extremity with a pin 27, 
projecting into an irregular oblong groove 288o 
in the cam 6. By means of the latter the barrel 
is intermittently advanced. 
Mounted in the barrel at intervals and cir 

cularly disposed are spindles 29, in this in 
stance six. These revolve in the disks 89, 85 
and each carries a pinion 30, meshing with the 
gear 16, whereby each spindle is rapidly re 
volved about its own axis. Each spindle car 
ries a longitudinally-bored chuck 31, whose 
interior is enlarged a portion of its length to 9o 
accommodate a spiral spring 32, which bears 
against a collar 33 upon the slidable knock-off 
pin 34. The latter traverses the chuck, spin 
dle, and disk 8 and normally projects slightly 
beyond the face of the disk. Upon the end 95 
of the chuck is secured an exteriorly-tapered 
split spring-collar 35, intermediate which and 
the chuck is inserted the blank 36. A collar 

  



IO 

25 

35 

40 

45 

55 

$2. 

37 with a central annular ridge slides upon the 
tapered spring-collar. 
The intermittently-rotating barrel is locked 

at each sixth revolution during the successive 
spinning operations upon the blank. This is 
effected by the following mechanism: In the 
forward portion of the head 7 is mounted a 
slidable vertical bolt 38, held in elevated po 
sition by an inclosing spiral spring 39 and trav 
ersing a bracket-arm 40, screwed to the head. 
Its lower end is hooked, 41, to engage the fin 
ger 42 of collar 43, fixed to shaft 3. The bolt 
is adapted to register in six holes 44, sunk at 
equal intervals in the side of the disk 9. 
Screwed to the front face of the head 7 and 

overlapping the edge of disk 9 sufficiently to 
contact with the under edge of the spindle 
collar 37 is a plate 50, with its outer surface 
beveled. A second plate 51, similarly dis 
posed at a short distance from the first, has 
its inner surface beveled and is adapted to 
contact with the upper edge of the spindle 
collar. The above plates may be respectively 
termed the 'engaging” and 'disengaging 
plates. Another beveled plate 52, employed 
to force the knock-off pins against the tension 
of springs 32, is shown sectionally in Fig. 5. 
It is screwed to the head 7 and overlaps the 
disk 8 sufficiently to bring the under or bev 
eled portion thereof within the path of the 
projecting pins. 
A face-plate 45 is fastened to a bracket 46, 

which slides in ways 47 upon the frame 1. 
The bracket is longitudinally adjustable by a 
screw 48, also mounted in the frame and op 
erated by a hand-wheel 49. 
A ring-gear 53 slides upon the circumfer 

ence of the face-plate 45 and carries a down 
wardly-projecting arm 54, through which pro 
jects a pin 55 from a sliding bar 57, traveling 
in transverse guides 58 in the frame 1. Pro 
jecting from a depending portion of the bar 
57 is a pin 59, which engages with an oblong 
irregular slot 60 in cam 4. The revolution of 
this cam imparts reciprocating rectilinear mo 
tion to the bar 57 and thence through arm 54 
a reciprocating rotary motion to the ring 
gear. A threaded collar 61 upon the face 
plate in the rear of the ring-gear holds the 
latter in place. An opening 62 in the face 
plate furnishes access to the ends of the chucks. 
Slidably mounted in each of the five radially 
disposed ways 63 in the face-plate are two car 
riers 6465, to which are secured, respectively, 
blocks 6667. Small smooth rolls 68 and 69 on ball-bearings 80 are loosely mounted upon 
pins 70 and 71, fixed, respectively, in the blocks 
64 and 65. Traversing each of the five car 
rier-couplets is a right and left handed screw 
72, having a beveled pinion 73 fixed to its top 
and meshing with the ring-gear, by which 
means the rolls are made to approach or re 
treat from each other, according to the recip 
rocation of the ring-gear. The distance be 
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tween the carriers 64 and 65 of each succes 
sive roll-couplet constantly decreases. 
The operation of the machine is as follows: 

The flange of a blank, such as shown in Fig. 
10, is inserted between the end of a chuck 31 
and the split spring-collar 35 opposite the 
opening 62 in the face-place and rotated at 
high speed by the shaft 11 through the gear 
16 and pinion 30. The advance of the barrel 
by the ratchet mechanism carries the collar 
37 into contact with the beveled engaging 
plate, whereby the blank is clamped upon the 
chuck, and thence passes to a position between 
one of the roll-couplets 6869, where it pauses 
during the compressing action of the latter 
produced by an oscillation of the ring-gear 53 
in one direction. During this interval the 
barrel is locked by the bolt 38. The return 
oscillation of the ring-gear separates the rolls 
after the spinning interval. The locking-bolt 
is withdrawn, and the ratchet motion oper 
ated by their respective cams 43 and 6, swing 
ing the blank to position between a second 
pair of rolls somewhat closer together than 
the former pair, where the blank is still fur 
ther reduced. These operations are repeated 
until the chuck has passed all the rolls and is 
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brought again into alinement with the open 
ing 62 with the completed button. At this 
point the sliding collar 37 contacts with the 
disengaging plate 51, which releases the but 
ton, and the knock-off pin 34, passing under 
the beveled plate 52, pushes the button off 
the chuck, leaving the latter free to receive 
another blank. In this case five blanks are 
simultaneously acted on; but it is optional 
how many spindles and rolls be mounted in 
the machine. From the above it will be seen 
that each of the five successive spinning op 
erations Somewhat elongates and reduces the 
blank to a button, the form of whose head 
may be determined by the cross-sectional con 
tour of the rolls. The length of the button 
shanks may be modified by longitudinal ad 
justment of the face-plate 45 through the 
hand-wheel 49. 
The mechanism shown is peculiarly adapt 

ed to the reduction of hollow or tubular blanks 
with a covering of precious metal, since the 
Smooth surfaces of the revolving reducing 
rollers are sufficiently antifrictional to obviate 
an abrasion of the blank exterior. 
The facile removability of the rollers makes 

it possible to substitute rollers of the cross 
Sectional contour required for the head of any 
particular article-for example, the flange of 
a cartridge-shell. - 
Having described my invention, what I 

claim is 
1. In a machine of the class described, the 

combination with a rotating spindle of a chuck 
mounted in the spindle, an exteriorly-tapered 
Split Spring-collar mounted upon the end of 
the chuck, alongitudinally-sliding collar upon 
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the spring-collar, and means independent of 
E. Spindle for reciprocating the sliding col 
a. 

2. In a machine for reducing hollow blanks, 
the combination with the head of a barrel 
mounted to revolve in the head, rotary mem 
bers in the barrel for carrying the blanks, and 
means upon the head for clamping the blanks 
upon the rotary members. 

3. In a machine for reducing hollow blanks, 
the combination with the head of a barrel 
mounted to revolve in the head, rotary mem 
bers in the barrel upon which the blanks are 
clamped, means for clamping the same, and 
means upon the head for unclamping the 
blank. 

4. In a machine for reducing hollow blanks, 
the combination with the head of a barrel 
mounted to revolve in the head, rotary mem 
bers in the barrel for carrying the blanks, 
clamping-collars upon the rotary members, 
and a plate upon the head and in the path of 
the collars adapted to contact with and guide 
the latter into clamped position. 

5. In a machine for reducing hollow blanks, 
the combination with the head of a barrel, 
mounted to revolve in the head, rotary mem 
bers in the head for carrying the blanks, col 
lars upon the rotary members for clamping 
the blanks upon the latter, and a beveled plate 
upon the head and in the path of the collars 
adapted to contact with and guide the collars 
into unclamped position. 

6. In a machine of the class described, the 
combination with the frame of a head upon 
the frame, a spindle-barrel in the head, a shaft 
journaled in the frame loosely traversing the 
barrel, a ratchet fixed to the barrel, a swing 
ing arm mounted on the barrel adjacent the 
ratchet, a driving-shaft journaled in the 
frame, a cam provided with a channel upon 
its face mounted on the driving-shaft, a rod 
slidably mounted to the head, means upon one 
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end of the rod for registering with the cam 
channel, means upon the other end of the rod 
for engaging the swinging arm, and a pawl 
upon the rod for engaging the ratchet. 

7. In a machine of the class described, the 
combination with the frame of a head, a re 
volving barrel mounted in the head, spinning 
spindles rotatably mounted in the barrel, a 
face-plate mounted upon the frame, a Series 
of roller - couplets mounted upon the face 
plate, and means for advancing each spindle 
end to the roller-couplets in succession. 

8. In a machine of the class described, the 
combination with the frame of a head, a re 
volving barrel mounted in the head, spinning 
spindles rotatably mounted in the barrel, a 
longitudinally-adjustable face-plate mounted 
upon the frame, a series of roller-couplets in 
the face-plate, means for adjusting the face 
plate, and means upon the barrel for locking 
each spindle inalinement with the roller-coup 
lets in succession. 

9. In a machine of the class described, the 
combination with the frame of a face-plate 
mounted upon the frame, a series of carrier 
couplets mounted in the face-plate, a roller 
upon each carrier, and means upon the face 
plate for forcing the members of each carrier 
couplet toward or away from each other. 

10. In a machine of the class described, the 
combination with the frame of a face-plate 
mounted upon the frame, a series of carrier 
couplets mounted in the face-plate, a roller 
upon each carrier, a right and left hand Screw 
engaging each carrier-couplet, pinions upon 
the screws, a ring-gear engaging the pinions, 
and means for reciprocating the ring-gear. 

In testimony whereof I have affixed my sig 
nature in presence of two witnesses. 

EDWARD J. YALE. 
Witnesses: 

HORATIO. E. BELLOWs, 
EMILE C. YALE. 
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