
2152866 BUTTON ORIENTATION APPARATUS This invention relates to an apparatus
for setting buttons or the like in the proper orientations on garments.
Machines for attaching buttons or snap fasteners 5 to a garment are known
in which for instance buttons and their mating tacks are delivered
successively from their respective chutes to a coacting punch and die
assembly and are attached in coupling relation to a garment held between
the punch and the die. If the 10  button bears on its exposed surface
indicia such as designs, letters, trademarks, etc., it is desired that the
button be oriented to the proper position with respect to a predetermined
reference point or line on the garment, or stated otherwise the manner in
which 15 the garment is worn. U.S. Patent 4,019,666, issued April 26, 1977,
discloses a button orienting apparatus which includes a pusher mechanism
for moving a button along a slide bracket until a tab on the reverse side
of the button    is caught by a pair of jaws on a locking lever mounted on
the slide bracket. The pusher mechanism further moves the button until the
latter is placed in a cylindrical gripping head. Then, the gripping head 



5 with the button therein is turned through a predetermined angle. Such an
angular movement of the gripping head is provided by a coacting rack and
pinion. The pinion is connected to the gripping head by a coupling'such as
a universal joint, and the rack 10  is reciprocatively driven by an
air-pressurized cylinder. Since the gripping head functions as a setting
die, the tendency is that the head becomes displaced axially and/or
circumferentially due to impact by the punch. The coupling is provided to
15 absorb and prevent such displacement of the gripping head from being
transmitted to the pinion, but the coupling per se is susceptible to
backlash which increases with torque and impact repeatedly imposed on the
coupling, with the results that the gripping head 20 fails to perform
accurate angular orientation. Further, this frequent impact causes the
coupling to be distorted at its bearings, making the gripping head
inoperative. Moreover, the stroke of the rack is relatively large to turn
the pinion through a 25 predetermined angle, and hence the stroke of the
cylinder must be accordingly large enough, which means a prolonged length
of time for the orientation of    -3- buttons. 



Japanese Patent Publication  No. 59-11682 is directed to an improvement
over the above prior art, and discloses a button orientation apparatus
including 5  a finger holder having a pair of -fingers for gripping a
button, the holder being vertically movably and rotatably mounted on a
setting die.  The finger holder is provided peripherally with a first gear
engageable with a second gear which is adjustably driven by a 10 cylinder
mechanism. A cylindrical sleeve holder has a rotatable sleeve in which is
journalled a rotative shaft. This shaft carries the above-mentioned gears
on its upper end and a cam on its lower end. The sleeve has a means
engageable with the cam for stopping the 15 rotation of the shaft as the
latter turns through predetermined angles. The orientation of a button is
determined by the amount of rotation of the shaft which is in turn
determined by manually positioning a pin on the sleeve holder selectively
in one of the apertures 20  in the sleeve.  This operation  is rather
complicated and tedious. According to the invention, there is provided a
button orientation apparatus characterized in that said apparatus
comprises: 25         (a)  a support frame; (b) a setting die secured to
said support for receiving a button thereon;   



-4- (c) a finger holder rotatably and-axially movably mounted on said
setting die and having at its upper end a pair of clamping fingers for
clamping the button on said setting die and having on its lower 5 periphery
a ring gear for rotating the finger holder; (d)  a shaft holder secured to
said frame; (e) a rotary shaft jurnalled in said shaft holder for rotation
and having at its upper end a sector gear in meshing engagement with said
ring gear; 10          (f)  a cam assembly rotatively connected to the
lower end of said shaft and having a plurality of cam plates in juxtaposed
relation; (g) a pin holder secured to said shaft holder and having a
plurality of apertures registering in 15  position respectively with said
cam plates and a stopper pin releasably received in one of said apertures;
and (h) a cylinder and piston drive for driving said rotary shaft. It is
believed possible by means of the invention to provide a button orientation
apparatus which will overcome the foregoing difficulties of the prior art
and which incorporates structural features to enable speedy and accurate
setting of buttons on garments. The invention will be described by way of
example with reference to the accompanying drawings, wherein:- 



-5- Figure 1 is a fragmentary  side elevational view of a button
orientation apparatus embodying       the invention; Figure 2 is a
fragmentary plan view of the apparatus of Figure 1; Figure 3 is a
fragmentary bottom view of the apparatus; Figure 4 is a fragmentary front
view of the apparatus; Figure 5 is a cross-sectional view taken on the line
V-V of Figure 1; and Figure 6 is a diagrammatic view illustrating a cam
control mechanism employed in accordance with the invention. Referring to
Figures 1 and 2, there is shown a button orientation apparatus which
generally comprises a support frame 10, an elongate horizontal guide 11
mounted thereon for guidedly transporting buttons B one at a time from a
chute 12 to a die unit 13, and a pusher 14 slidably mounted in a guide
channel 15 in the guide 11 for pushing the button out of the guide 11 into
the die unit 13. The button B has a disk-like head B1 bearing a desired
indicia and a tab B2.  



-6 - Designated at 16 is a friction member provided in the guide 11 and
engageable with the peripheral edge of the button head B1 to keep the
button B in rotation until the tab B2 is captured by the pusher. The button
B is thereafter guided linearly toward the die unit 13. Such button feeding
mechanisms are well known. Hence, no further details of this part of the
apparatus will be required. As better shown in Figure 5, the die unit 13 10
comprises a setting die 17 which coacts with a punch (not shown) to attach
the button B to a garment (not shown) disposed between the die 17 and the
punch as is well known in the art. The die 17 is secured at its lower end
to a die holder 18 by means of a screw 19. 15  The die holder 18, which is
hollow at 19, is s  cured to the frame 10. A finger holder 20 is slidably
and rotatably mounted on the die 17 and has on its lower periphery a ring
gear 21. The finger holder 20 has at its upper end a flange 22 (Figure 2)
integral 20  therewith.  A pair of clamping fingers 23,23 (Figures 1, 2 and
5) are pivotally mounted on the flange 22 by means of a pair of pins 24,24,
respectively, and are fitted in a pair of grooves 25,25 (Figure 2)
respectively formed in the flange 22. Each of the 25 fingers 23 has on its
upper end an inwardly directed 



projection 25 having an inclined bottom surface 26. An annular recess 27
extends horizontally in an inner    -7- surface of each finger projection
-25. The fingers 23,23 are normally urged toward each other by means of
springs 28,28, respectively. The finger holder 20 is normally urged
upwardly by a compression spring 29. 5         The button B transported by
the pusher 14 is set in position on the die 17 with its peripheral flange
portion fitted snugly in the annular recesses 27,27 of the confronting
fingers 23,23. The die unit 13 is operatively connected with a 10 drive
unit 30. The drive unit 30 comprises a cylindrical shaft holder 31 secured
to the frame 10 as at 32,32 and a rotary shaft 33 journalled in the holder
31 for rotation via bearings 34. Washers 35 are provided to hold the shaft
33 against vertical 15 displacement relative to the holder 31. The shaft 33
has connected to its upper end a sector gear 36 which has a toothed
periphery 37 extending through an aperture 38 in the die holder 18 into
meshing engagement with the ring gear 21 of the finger holder 20 20. The
shaft 33 is connected at its lower end to a cam assembly 39 and a
connecting arm 40 underlying the assembly 39, as better shown in Figure 5. 



The cam assembly 39, which is rotative with the shaft 33, consists of a
plurality of generally 25 disc-shaped cam plates 41, 42 and 43 mounted in
juxtaposed relation on and keyed to the rotary shaft 33 as at 44 in such
relative positions that their    -8- respective engaging protuberances
-41', 42-' and 43' are displaced circumferentially a predetermined distance
or stated otherwise held out of registry with respect to one another in the
direction of rotation of the shaft 5 33 for purposes hereafter to be
described. The connecting arm 40 is connected via link 45 to a piston rod
46 of a pneumatically operated cylinder 47. A pin holder 48 is secured at
its upper portion 10  to the shaft holder 31 by means of set screws 49 and
has at its lower portion a plurality of apertures 50, 51 and 52 extending
horizontally therethrough and registering in position with the cam plates
41, 42 and 43, respectively, as shown in Figure 1. The apertures 15 50, 51
and 52 are adapted to receive a stopper pin 53, only the aperture 50 being
illustrated in engagement with the pin 53 to show one specific mode of
operation. Designated at 54 is a set screw adapted to secure the pin 53 to
the pin holder 48.  In the illustrated 



20 embodiment, the pin 53 has its probe end 53' extending into the path of
rotative movement of the protuberance 41' of the cam plate 41. By
manipulating the screw 54, however, the pin 53 may be retracted from the
path of the cam plate 41, or the pin 53 may be transferred to 25 the other
aperture 51 or 52 depending upon the extent of orientation of the button B
as later described. The cylinder 47 is pivotally connected by a    -9-
support pin 55 to the frame  10 as  shown in Figure 1, where its piston rod
46 is shown in forward stroke position in which the drive unit 30 is on
standby.  In this position, the apparatus may be operated where the button
B need not be oriented.. Now, when handling buttons B that require
orientation, the piston rod 46 is retracted from the position of Figure 1
in response to retraction of the pusher 14 which has carried the button B
onto the 10  setting die 17.  Retracting the piston rod 46 causes the shaft
33 to rotate counterclockwise as viewed in Figure 2. This is accompanied by
the rotation in the same direction of the sector gear.36 which is in
meshing engagement with the gear 21 on the finger 15 holder 20. The
rotation of the shaft 33, hence the finger holder 20 terminates upon
engagement of the 



stopper pin 53 with the protuberance 41' of the cam plate 41, whereupon the
button B on the die 17 has been oriented in the proper position for setting
onto a 20  garment not shown. Actuating the cylinder 47 to make a. forward
stroke of the piston rod 46 back to the position of Figure 1 or Figure 2,
causes the shaft 33 and hence the finger holder 17 to rotate clockwise back
into the 25  original position in which the clamping fingers 25,25 receive
another button B for orientation in the manner described.    -10- The angle
of the rotation of the shaft 33 or the sector gear 36 may be varied at will
by changing the operative position of the stopper pin 53 between the
apertures 50, 51 and 52. 5         The angle of the rotation or orientation
of the button B is determined by a selected gear ratio of the sector gear
36 to the ring gear 21 and also determinable by the angle [err] between
each of the cam protuberances 41', 42', 43' and the stopper pin 53. 10
Therefore, the angle of displacement 2 between cam protuberances 41', 42'
and 43' may be selected such that the button B may be oriented desirably
for angles of for instance 60 degrees, 120 degrees and 180 



degrees, or 90 degrees, 180 degrees and 270 degrees, 15  provided that the
protuberances 41', 42' and 43' are equi-angularly spaced. Figure 6
diagrammatically illustrates a cam control mechanism 56 employed for
effecting automatic control of the 20  operation of the cam assembly 39.
The control mechanism 56 comprises a plurality of plungers or other
suitable actuators 57, 58 and 59 assigned to the stopper pins 53a, 53b and
53c, respectively, links 60, 61 and 62 connecting between respective
plungers and 25  respective stopper pins, and selector switches 63, 64 and
65 connected to plungers 57, 58 and 59, respectively. The switches 63, 64
and 65 may be    selectively operated to take any one of the stopper pins
53a, 53b and 53c into or out of engagement with the corresponding cam (41,
42 or 43). Reference is directed to our co-pending patent application
No.[err]      (serial No. 21 52 865              ) - Reference 230P48731
entitled "BUTTON ORIENTING AND PLACING APPARATUS"    *    C    L    M    S
* 



-12- CLAIMS: 1. A button orientation apparatus which comprises: (a) a
support frame; (b)  a setting die secured to said support for receiving a
button thereon; (c) a finger holder rotatably and axially movably mounted
on said setting die and having at its upper end a pair of clamping fingers
for clamping the 10  button on said setting die and having on its lower
periphery a ring gear for rotating the finger holder; (d) a shaft holder
secured to said frame; (e) a rotary shaft jurnailed in said shaft holder
for rotation and having at its upper end a is sector gear in meshing
engagement with said ring gear; (f) a cam assembly rotatively connected to
the lower end of said shaft and having a plurality of cam plates in
juxtaposed relation; (g) a pin holder secured to said shaft holder 20 and
having a plurality of apertures registering in position respectively with
said cam plates and a stopper pin releasably received in one of said
apertures; and (h) a cylinder and piston drive for driving 25 said rotary
shaft. 2. An apparatus according to claim 1 wherein said cam plates have
protuberances displaced a 



13- predetermined distance from one another and selectively engageable with
one of said stopper pins. 3. An apparatus according to claim 2 wherein the
distance between said cam protuberances is 5 adjustable to vary the angle
of orientation of the button. 4.  An apparatus according to claim 1,
including a cam control mechanism having a selector switch and an actuator
connected thereto for taking said stopper pin 10 selectively into and out
of engagement with said cam plates. 5.  An apparatus substantially as
described with reference to and as illustrated in the accompanying
drawings.    


