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16 Claims.
Tl'us invention relates to article attaching ma-
chines, for example; machines for sewing on but-
tons, especially substantially flat buttons having
perforatmns or holes through which the attach-
ing thread is passed: A machine of this type is

described, for example, in the Datents to Avis,

No. 2,158,171, and Reece, No 2,158,199, both dated
May 16, 1939.

In machines for a.ttachmg four-hole buttons, .

means are provided for relatively moving or os-
cillating the needle and work-holding’ means lat-
erally of the machine between successive work-
penetrating strokes of the needlé in order that
the needle may alternately pass through each of
a pair of holes during one stitching operation to
forin a group of attaching stitches through sald
pair of holes. In order to perform the same
stitching operation on a second pair of holes in
a four-hole button, i ‘e., to form & group of at-
taching stitches through sa1d second pair of hioles,
other means are provided for relatively moving or
shifting the needle and work-holding ‘means. on-
gltudmally of the machine ‘in order to place the
needle in the plane ‘of the second pair of holes,

whereupon the relative lateral movements again :

take place during the’ formation ‘of the second
group of stitches. In machines of this general
cha.racter ‘the relative moveinents referred to
have ‘in some cases been imparted to the needle

bar, in others to the work-holding means, and in

10

15

20

25

mechanism is: prov1ded Wherem the cam elements :
for producing both the lateral and longitudinal
movements ' comprise substantially ~unitary por-
tions of the same cam (preferably grooves in a
single integral cam) in that they rotate in unison
and at the same speed; wherein the cam is re-

quired, ‘during each complete rotation, to produce

the.lateral movements incidental to the forma-
tion of only one.group of stitches, thereby permit-
ting the use of a relatively small cam; and where-
in is produced- a longitudinal movement alter-
nately in-opposite directions upon successive rota-
tions of said cam; thereby providing a simpler and
more compact mechanism than has heretofore
been possible and insuring the accurate relative
timing of the two movements.

The invention will best be understood with ref-

erence to. the ilustrative . embodiment thereof

shown in the. accompanying drawings.
. Inthedrawings:
.- Fig. 1 is a view, pa,rtly in side eleva.t1on and

"partly in longitudinal section, of a machine em-

bodying. the present invention.
Fig. 2 is-a. plan view of a four-hole button,
showmg the groupmg of the attaching stitches;
Fig. 3 is a horizontal section on the line 3—3

‘of Fig. 1;

Fig. 4 is -a horizontal section on the line 4—14

- of Fig. 1, showing the main cam;

30

still others to both. In the machine described

in the Avis and Reece patents’ above referred to,
all of these movements are imparted to the nee-
dle, the work remaining stationary. =~
In some machines of this general cha.ra.cter,

single cam, or its equivalent, has been employed
to produce both the lateral and long1tud1na1
movements., Since the longltudmal movements
must be alternately in oppos1te d1rections after
the formation of successive groups of stitches, a
cam which would produce such alternately oppo-
site movements must heretofore have been large
enough to produce the lateral movements re-
quired for the formation of at least two groups
of stitches.

size. In other machines (for example, that. de-
scribed in the Avis and Reece patents above TE~
ferred to) entirely separate cams, driven at qif-
ferent speeds, have been employed.to produce
the respective movements. This necessitates an
objectionable duplication of. parts and corre-
spondingly cumbersome construction ‘and intro-
.duces the possibility of defective relative timing.

In accordance with the present. invention

This has necessitated the use of & .
cam of inconveniently and objectionably large

Fig. 5 is a view of the under surface of the cam

_shown in Fig. 4;

Fig. 6.is a detail fragmentary view of the mech-

’_‘amsm of Fig, 4, showing the parts in a different
g relatlve position;
35

F1gs 7 and 8 are vertical sections taken sub-

- stantially on the lines 1—1 and 8--8 respectively,
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of Flig. 6;
Fig. 9is a section along the line 9—9 in Figs.

6andT;

Fig. 10 is a perspectlve view of the cam fol-
lower mechanism of the present invention; and
" Fig. 11 is a fragmentary view in perspective of

a portlon of the ma,m ca,m a,nd cam. follower
‘mechanism,

The invention is herem 1llustra,ted as embodied
in such a machine asis descrlbed in the Reece and
Avis patents above referred to, although equally
applicable to machines of spec1ﬁcally dlﬁ‘erent
types.

The frame of the machme compnses a bed 10
and an overhanging head 11 supported therefrom
by an upright housing portion .12 enclosmg the

principal parts of the operatmg and controlling

devices. The bed 10 carriés a work’ plate i3 upon
whmh the fa,brlc W.to Whlch the buttons are to be
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a.tta.ched is supported. Work-holding means is
generally indicated at 4 in Pig. 1.

The stitch-forming instrumentalities include an
eye pointed needle 20 carried by a needle bar 21,
mounted for vertical or longitudinal reciproca-
tion in the head (I, and an underneath looper
mechanism 22.

Adjacent its lower end the needle bar 2{ is
guided in a bearing 23 mounted (as in the Avis
Patent No. 2,158,171, above referred to) by means
of a universal joint 24 on the front end of a car-
rier member 25 which is itself mounted as here-

inafter described for movement in a horizontsl
plane both laterally and longitudinally of the

machine frame. Adjacent its upper end the
needle bar is guided in a bearing 230 mounted by
means of a similar universal joint 240 in the for-
ward end of the head (1. The needle bar is re-
ciprocated in its bearings 23 and 230 through
suitable connections, generally indicated at 9,
from a shaft 89 Journalled in the head [{ and to
which power is applied under the control of suit-
able stop mechanism, not shown.

In attaching a four-hole button, such as that
shown in Fig. 2, the carrier 25 is oscxllated lat-
erally during the successive descents of the nee-
dle 20 to cause said needle to pass alternately
through the holes a and b in the button B to
form a series of attaching stitches s’ passing
through the holes a and b, after which the car-
rier 25 is shifted Iongltudinally or in a direc-
tion fore and aft of the machine, to bring the
needle into the plane of the other pair of holes
¢ and d, and the lateral oscillations are repeated
for a second set of attaching stitches s2 pass-
ing through the holes ¢ and d.

The carrier member 25 for the lower- needle
bar guide 23 is guided for longitudinal move-

ment in a groove in the top of a head 26 hav- -

ing a shank or trunnion 27 received in a socket
28 in the bottom wall of the head I{ of the ma-
chine, whereby said head 26 is pivoted for oscil-
latlon about the axis of said shank. - Said car-

rier is therefore free to move longitudinally in-

the head 26 or to oscillate laterally with said
head about the pivotal axis of the latter. o
The carrier 25 is oscillated laterally -about-the
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axis of the pivot 27 to cause the needle to pass ..

alternately through the holes @ and b or the holes
¢ and d by mechanism comprising -a link 30 (see
particularly Fig. 3) having a pin or stud 3 pro-
jecting downwardly into a longxtudma]ly disposed
way 32 in the upper face of the carrier '25. An
upwardly projecting portion of the pin 31 is re-
ceived in a way 5 in a head 6 having a shank 1
pivoted in a bracket 8 in the machine head 11.

The opposite end of the link 30 is provided with
a stud 33 adjustably positioned (as by a forked
slide 830 such as is more fully described in the
Avis Patent No. 2,158,171, above referred to) in
an arcuate slot 34 in one arm of a lever 35 se-
cured to an upright shaft 36 suitably journalled
in the frame. Adjustment of the stud 33 in the
slot 34 determines the amplitude of the lateral
movements or oscillations of the needle in ac-
cordance with the spacing of the holes ¢ and b
or ¢ and d. At its opposite end the lever 3§ car-
ries a pair of pins 36 and 371 adapted respec-
tively for alternative engagement with cam
grooves 38 and 39 in the upper face of a main
cam 40 fast on the vertical cam shaft 41. When
either of the pins 36 or 31 is received in its groove

50 -
‘adapted to receive a block 62 pivotally connected
by a'pin’' 63 to an arm 64 of a yoke 65 operatively
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38 or 39, rota.tmn of the cam 40 will cause.the -

lever 35 to swing about the axis of the shaft 36

75
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and this movement will be transmitted from said
lever to the carrier 25 through the link 30.

The grooves 38 and 39 are so formed that one
of them is adapted to provide for a greater num-
ber of lateral oscillations of the needle, during
each complete rotation of the cam 40, than the
other, so that engagement of the pin 36 with
the groove 38 will provide for a different num-
ber of oscillations and, consequently, a different
number of stitches, than will engagement of the
pin 31 with the groove 39, In either case, how-
ever, the shape of the grooves is such that each

" complete rotation of the cam will produce one,

and only one, group of stitches. Manually oper-
ated means (not shown) are provided for the
selective “use ‘of either pin. in its cooperating
groove. The main cam 40 is also provided with
cam grooves 42 and 43 which, through suitable
linkage (not shown), control the operation of the
loopers 22 so that they operate in timed rela-
tion with- the needle .20 both with . respect to-
stltch-formmg and with respect to lateral move-
ments during a sewing operation. .

All of the aforesaid mechamsm for operating
the sewing mstrumentahties for giving said nee-
dle bar its lateral movement, and for controlling
the loopers are, or may be, substantially like the
mechs.msm descrlbed in said Avis and Reece, pat-
ents. .

In the construction hereln shown, the rear end
of the carrier 25 is provided with a transverse
slot 50 in which is slidably mounted a block 5.
A'link 52 carries a pin 53 which projects down-
Wardly and is rotatably received in an opening
in said bloek 51- and also projects upwardly into
rotatable engagement with an arm 54 on a.ver-
tical rock shaft 55 journalled in suitable bearings

‘on’ the interior of the main casing, said connec-

tion servmg to retain the pin 53 in the block 5i.

_This. construction permits the carrier 25 to be

swung laterally by the link 30 as above described
independently of the link 52 arid pin 53. At its
rear end, the link 52 carries a pin 56 which pro-

& ‘jects downwardly into rotatable engagement with

a block 57 adjustably secured in a groove 58 in &
curved arm 59 secured by a tapered key 85 to a

‘second. vertical rock shaft. 60 mounted in suit-

able’ bearmgs on the inner side of the machine
frame .
" 'The link" 52 is also formed with a groove 1]

connected to manually operable adjusting means
generally indicated at 66. The length of the
groove 58 is such as to permit adjustment of
the link 52 by said means 66 into a position
coaxial with the shaft 60, in which case there

‘w111 be no longitudinal movement of the carrier

This’ .adjustment of the machine is used
When attaching a two-hole button, no movement

‘of the needle bar fore-and-aft of the machine

being’ then required. Other adjusted positions

_'mtermedlate the two ends of said groove 58 de-

termme the extent of longitudinal movement of
the carrier member 26 and the needle bar 24, an
appropriate setting being chosen in accordance'

‘with'the distance between the paired holes a, b
‘and’ the paxred holes ¢, d of a four hole but-
‘ton.

“The mechanism above' described is somewhat
similar to-that shown in said Avis and Reece pat-

‘ents, but ‘is better adapted to prevent unequal
‘wear’ of ‘the engaging surfaces of the .moving
'parts Also,” as shown in said prior patents,
‘means ‘(not shown herein but operated from the
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rock shaft 55) may be provided for moving the
loopers 22 longitudinally of the machine when
the carrier 25 is so moved in order to preserve
the cooperative relationship of said loopers with
the needle.

In accordance with the present invention, the
lower end of the rock shaft 60 has secured there~
to, as by a tapered key or tighténing bolt 70, an
arm 14 of a cam follower mechanism or means
12 held adjacent the under surface of the cam
40. The arm 71 carries two pins 13 and 74 slid-
ably mounted therein for vertical movement.
The pins 13 and 14 are formed with rack por-
tions 15 and 16, respectively (see Fig. 9), which
are interconnected by a pinion 17 in such man-
ner that the pin 13 is in its extended or upper-
most position when the pin 74 is in its retracted
or lowermost position, and vice versa. When the

pin .73 is in its extended position; it is received -

in a cam groove 18 formed in the under surface
of the cam 48, and when the pin 73 is retracted,
the pin 74 is extended into a second cam groove
18 also formed in the under surface of the cam
40. . Thus, one or the other of said pins 13 or
18 may be extended into its proper cam groove,
but both pins cannot engage their respective cam
grooves at the same time. Also, retraction of
one pin from its cam groove will cause extension
of the other pin into the other cam groove.

Fixed to the bottom surface of the cam 40 (see
particularly Figs. 1, 5 and 11) is a cam insert 88
secured to the cam 40 as by screws 81 and having
an inclined surface 82 adapted to .cause the re-
traction of pin 73. A second cam insert 83 se-
cured to the under surface of said cam 40 as by
screws 34 is provided with an inclined surface 85
adapted to retract pin 14.

The cam groove 18 (see particularly Fig. 5)
comprises an inclined or -offset portion ¢ com-
municating at its opposite ends with outer and
inner concentric portions b and f which are con-
nected (preferably substantially - diametrically
opposite the inclined portion @) by a widened
portion g. Similarly, the cam groove 79 com-
prises an .inclined or offset portion d communi-
cating at its opposite ends with outer and inner
concentric portions ¢ and e connected by a wid-
ened portion 2. The portions ¢ and d, which
are oppositely inclined, are disposed radially op-
posite one another as are -the widened portions
g and 2. The inserts 88 and 83 are located at
the widened portions ¢ and &, being attached to
the cam 40 at the bottoms of the respective
grooves, and the inclined surfaces 82 and 85 be-
ing in circumferential alignment with the groove
portions b and e, respectively, and rising from
the bottoms of the grooves to approximately the
face of the cam.

A pin 90 extends from the surface of the main
cam 40, between the inserts 80 and 83, into the
path of the cam follower arm 71 and is adapted
to be received in either of two grooves 91 or 92
formed in the top surface of said arm according
to the position of the latter. This pin and groove
connection serves to .control the lateral position
of the arm 71 when the pins 13 and 74 are oppo-
site the widened groove portions ¢ and A and
when said pins are being shifted into and out of
their respective grooves by the cam inserts 86 and
83, as hereinafter explained.

The main cam 48 makes one complete rotation
for each group of stitches s’ or s? (Fig. 2) the
numbeyr of stitches formed in a group depending
on whether the groove 38 or the groove 39 (Fig. 3)
is selected prior to operation of the machine. . At
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the beginning ‘of ‘the-sewing: operation, the pin
13 is engaged with the inclined portion:a of its
cam groove 18, as shown in Fig, 4, and the nee-
dle 208 occupies the intermediate position shown in
Fig. 1. As'the cam 40 starts to rotate in the direc=
tion of the arrows on Figs. 4 and 5, the pin 13
moves into the outer concentric portion b of the
groove 18, so that the .cam follower 12 is shifted
outwardly toward the edge of the cam 40. This
movement is transmitted through the arm 11,
shaft 60, arm 59 and.link 52 to the rear end of ]
the carrier. 25, moving it longitudinally in g for-
ward direction to swing the needle into the posi-
tion indicated by z in Pig. 1. The pin 13 then
follows the concentric portion b of groove 18 until
it reaches the widened portion ¢ and is acted upon
by the inclined surface:82 of the cam.insert 80.
The inclined surface 82 causes the retraction of
the pin 13, which acts, through the pinion 11, to
extend the pin 74 info .its cam groove 19. At this
time, the pin 90 is in engagement with the groove
94.in the cam follower arm 11 and holds said
arm against lateral displacement. Continued ro-
tation of the cam 40 causes pin 14 to follow the
outer concentric portion ¢ of cam groove 19 until
it reaches the inclined portion d thereof. By this
time the cam 40 has made one complete rotation,

‘and one group of stitches s’ has been completed.

The inclined portion d of cam groove 18 then
causes the cam follower 72 to swing inwardly to-
ward the center of the cam #0. This movement
is . transmitted ‘through the linkage above "de-
scribed to. move the carrier 25 longitudinally in
backward direction, thus swinging the needle into
the position.indicated at ¥ in Fig, 1. The pin 74
then follows the inner concentric portion e of cam
groove 18 until it reaches the widened portion &
and is acted upon by the inclined surface 85 of
the cam insert 83, whereupon pin 14 is retracted
and pin 13 is extended to follow cam groove 78.
At this time the lateral position.of:the cam fol-
lower is controlled by engagement of the pin 90
with the groove 92 in the arm T1. ‘As the cam
40 continues to rotate, pin 13 follows the inner

-concentric portion 7 of groove: 18 until it comes

again. to the inclined portion: ¢ .of said groove.
By this time the cam 40 has made g second com-
blete rotation and a second group of stitches s2
has been completed.  This ends one complete op-
erative cycle of the machine, and further move-
ment of the cam 40 during the next sewing op-
eration causes a repetition -of: the . movements
above described. . .
The automatic shifting of the cam follower
from one group to the other makes it possible for
one group of stitches to be formed during one rev-
olution of the main cam, and also makes.it pos-
sible to use a relatively small main cam and so
have a lighter and more compact, machine.
-When either of the pins 73 or 14 is retracted,
as above described, by engagement with the in-
cline .82 or 85, it is held retracted. throughout a
substantially complete rotation of the cam 40 by
engagement of its end with the face of the cam,
except for the very brief intervals when the in-
clined portions a and d of the cam grooves 78 and
19 are crossed, during which very brief intervals
the inertia and friction of the.parts, particularly
that of the rack and pinion gearing 15, 16, 11, is
sufficient . to. prevent .accidental displacement in
view of the total absence of any force.or influence
tending to cause such. displacement. ' If desired,
any well known mechanical expedient. (such as .
positioning plungers or friction springs or wash-
ers) may. be used:to. increase resistance.to dis-
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placement, but this, in
unnecessary.

I claim: . o L

1. In an: article attaching machine, stitch-
forming ‘mechanism _including a .reciprocating
needle, work-holding means, means including ‘a
cam for relatively moving said needle and work-
holding means between successive work penetrat-
ting strokes of said needle to form a single group
of attaching stitches during each complete rota-
tion of said cam, and means..including cam ele-
ments rotating in unison with and at the same
speed as said cam for relatively moving said

practicev, has been fovund

needle and work-holding means transversely of -

said first named movement alternately in opposite
directions upon successive rotations of said cam.

2. In an article attaching machine, stitch-form-
ing mechanism including a reciprocating needle,
work-holding means, means including a cam for
relatively moving said needle and work-holding
means between successive work penetrating
strokes of said needle to form attaching stitches,
and means for relatively moving said needle and
work-holding means transversely of said first
named movement, said last named means includ-
ing a pair of cam elements formed to produce
movements in opposite directions respectively,
cam follower means, and means for automatically
placing said cam follower means under the alfer-
nate control of said cam elements respectively
upon successive rotations of said cam,

3. In an article attaching machine, stitch-form-
ing mechanism including a reciprocating needle,
work-holding means, means including a cam for
relatively moving said needle and work-holding
means between successive work penetrating
strokes of said needle to form attaching stitches,
and means for relatively moving said needle and
work-holding means transversely of said first
named movement, said last named means in-
cluding a pair of cam elements constituting sub-
stantially unitary portions of said cam and formed
to produce movements in opposite directions re-
spectively, cam follower means, and means for
automatically placing said cam follower means
under the alternate control of said cam elements
respectively upon ‘successive rotations of said
cam,

4. In an article attaching machine, stitch-
forming mechanism including a reciprocating
needle, work-holding means, means including a
cam for relatively moving said needle and work-
holding means between successive work pene-
trating strokes of said neeédle to form attaching
stitches, and means for relatively moving said
needle and work-holding means transversely of
said first named movement, said last named
means including a pair of cam elements con-
stituting substantially unitary portions of said
cam and formed to produce movements in op-
posite directions respectively, cam follower means,
and means for automatically placing said cam
follower means under the alternate control
of said cam elements respectively upon successive
rotations of said cam, said cam having additional
means for controlling said cam follower means
during the automatic change of control from
one cam element to the other.

5. In an article attaching machine, stitch-
forming mechanism including a reciprocating
needle, working-holding means, means including
a cam for relatively moving said needle and
work-holding means between successive work
penetrating strokes of said needle to form attach-
ing stitches, and means for relatively moving said
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needle and work-holding means transversely of
said first named movement, said last named
means including a pair of cam elements con-
stituting substantially unitary portions of said
cam and formed to produce movements in-op-
posite directions respectively, cam follower means,
and means for automatically placing said cam
follower means under the alternate control of said
cam elements respectively upon successive rota-
tions. of said cam, said cam follower means and
cam having interengaging portions for controlling
said cam follower means during the automatic
change of control from one cam element to the

" other.

6. In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities
including a reciprocating needle, work holding
means, means for relatively moving said needle
and work-holding means between successive work
penetrating strokes of said needle, and means
for relatively moving said needle and work hold-
ing means transversely of said first named move-
ment and comprising a cam having a pair of
cam grooves, cam follower means alternatively
engageable with the several cam grooves, and
means for automatically and alternately engag-
ing said cam follower means with said cam
grooves respectively.

7. In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, means for moving
said needle transversely to its direction of recip-
rocation between successive strokes thereof a cam
having a pair of cam grooves, cam follower
means alternatively engageable with the several
cam grooves, means for automatically and alter-
nately engaging said cam follower means with
said cam grooves respectively, and connecting
means linking said cam follower means and said
needle to transmit to said needle the movements
of said cam follower means as it follows a cam
groove and thereby move said needle transversely
to said first named movement.

8. In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, work-holding
means and automatic means for relatively mov-
ing said needle and work-holding means trans-
versely to the direction of reciprocation of the
needle and comprising a single rotary controlling
element and connections, said automatic means
being operative during one rotation of said
controlling element to relatively oscillate said
needle and work-holding means in one plane
to form one group of stitches and during a sec-
ond rotation to relatively oscillate said needle
and work-holding means in a second plane to
form g second group of stitches.

9. In-a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, and means, com-
prising; a single rotary controlling element and
connections, for moving said needle transversely
to its direction of reciprocation and operative
during one rotation of said controlling element
to automatically oscillate said needle in one plane
to form one group of stitches and during a sec-
ond rotation to automatically oscillate said needle
in a second plane to form a second group of
stitches.

10. In a sewing machine for attaching buttons
and the like, said machine having work-holding
means and stitch-forming instrumentalities which
include a reciprocating needle, in combination,
means including a cam for relatively oscillating
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said needle and work-holding means, said cam
having a pair of cam grooves adapted to regulate
the relative shifting of said needle and work-
holding means from one plane of oscillation to
another, cam follower means adapted fo follow
one of said grooves during one period of rotation
of the cam and to follow the other of said grooves
during another period of rotation of said cam,
and means associated with said cam for auto-
matically causing said cam follower means to shift
from one of said grooves to the other.

11. In a sewing machine for attaching buttons
and the like, work-holding means, stitch-forming
instrumentalities which include a reciprocating
needle, and means for relatively shifting said
work-holding means and the plane of reciproca-
tion of said needle including a cam having a pair
of cam grooves, and a cam follower having two
pins interconnected for alternative engagement
with said grooves respectively, said grooves hav-
ing associated therewith inclined surfaces adapt-
ed to retract said pins from their respective
grooves alternately.

12. In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, and means for
moving said needle from one stitch-forming plane
to another comprising a cam having a pair of
cam grooves, a cam follower having one pin en-
gageable with one of said grooves and a second
pin engageable with the other of said grooves,
elements associated with said grooves having in-
clined surfaces adapted to retract said pins out
of engagement with its corresponding groove, pin-
ion and rack mechanism for exfending one of
said pins from said cam follower as the other pin
is retracted on contact with an inclined surface,
and linkage connecting said cam follower to said
needle whereby a movement of said cam follower
in response to the course taken by either pin in
jts corresponding groove results in g shifting of
said needle from one operative plane to another.

13. In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, work-holding
means and means for relatively moving said
needle and work-holding means back and forth
between two stitch-forming planes, said last
named means including a cam having a pair of
cam grooves, each of said grooves comprising in-
ner and outer concentric. portions connected at
one end by an inclined portion and at the other
by a widened portion, a cam follower having two
pins engageable with said grooves respectively,
means interconnecting said pins for causing each
pin to be engaged with its groove when the other
is disengaged, and means located substantially at
the widened portion of each groove for disengag-
ing the corresponding pin from said groove.

14, In a sewing machine for attaching butions

10

30

36

40

50

60

5

and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, work-holding
means and means for relatively moving said
needle and work-holding means back and forth
between two stitch-forming planes, said last
named means including a cam having a pair of
cam grooves, each of said grooves comprising in-
ner and outer concentric portions connected at
one end by an inclined portion and at the other
by a widened portion, a cam follower having two
pins engageable with said grooves respectively,
means interconnecting said pins for causing each
pin to be engaged with its groove when the other
is disengaged, and means comprising an element
having an inclined surface located substantially
at the widened portion of each groove for disen-
gaging the corresponding pin from said groove.

15, In a sewing machine for attaching buttons
and the like, stitch-forming instrumentalities in-
cluding a reciprocating needle, work-holding
means and means for relatively moving said
needle and work-holding means back and forth
between two stitch-forming planes, said last
named means including 2 cam having a pair of
cam grooves, each of said grooves comprising in-
ner and outer concentric portions connected at
one end by an inclined portion and at the other
by a widened portion, a cam follower having two
pins engageable with said grooves respectively,
means interconnecting said pins for causing each .
pin to be engaged with its groove when the other
is disengaged, and means located substantially
at the widened portion of each groove for disen-
gaging the corresponding pin from said groove,
said cam and cam follower having additional in-
terengaging means for controlling said cam fol-
lower when said pins are at the widened portions
of said grooves.

16. In a sewing machine- for attaching but-
tons and the like, stitch-forming instrumental-
ities including a reciprocating needle, work-hold-
ing means and means for relatively moving said
needle and work-holding means back and forth
between two stitch-forming planes, said last
named means including a2 cam having a pair of
cam grooves, each of said grooves comprising in-
ner and outer concentric portions connected at
one end by an inclined portion and at the other
by a widened portion, a cam follower having two
pins engageable with said grooves respectively,
means interconnecting said pins for causing each
pin to be engaged with its groove when the other
is disengaged, and means located substantially at
the widened portion of each groove for disengag-
ing the corresponding pin from said groove, said
cam having a projecting pin and said cam fol-
lower having a pair of grooves alternatively en-
gaged by said pin when said cam follower pins
are at the widened portions of said cam grooves.
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