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Unlted States PatentOfﬁce
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S 284991
AUTOMATIC CLAMP OPENING DEVICES FOR
- SEWING MACHINES s

~ Ray D. Sweet, Bridgeport, and William J. Edwards, Strat-

ford, Conn., assignors to The Singer Manufacturing
- Company, Elizabeth, N. J., a corporation of New J ersey

'Applicaﬁon November..l, 1954," Serial No._:466,03_4 .
6 Claims. (CL 112—76)

This invention pertains to devices adapte’d to be driven
by a sewing machine for automatically opening. a2 work-
gripping clamp and relates, more particularly, to such

5 :
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ings, but will be useful in opening work c_llambs' adaptéd S
to grip fabrics and almost any type of article which it -

may be desired to subject to a cyclic stitching operation. -

Journaled lengthwise in the sewing machiné bed 1s
a main drive shaft 17 which, by means of a crank 18
formed thereon and a pitman 19 disposed ‘within the

standard is adapted to oscillate a needle driving rock

shaft 20 journaled in the bracket-arm and which is oper-

- atively connected in the customary manner to impart

10 vertical reciprocatory movemernts to.a needle bar 21.

The main shaft also imparts rotary motion to a circularly

- moving looper 22 which is arranged beneath: the bed

and is complemental to the needle 23 in the formation

of stitches. A cam shaft 24 which is journaled vertically =~ B

in the sewing machine frame, is also driven by the main

drive shaft 17 and carries a pattern cam 25 within the

- bed and a pattern cam 26 within the bracket-arm of the

automatic clamp opening devices as ‘are adapted for use

with cyclically operated sewing machines. = N
It is an object of this invention to provide a novel and

mechanism of a sewing machine may be harnessed to
-open a work-gripping clamp. S

efficient mechanism - whereby the energy of ‘the driving.

20

- Another object is to provide an automatic clamp open- -

ing mechanism in which a means is employed, apart from
- the mstrumentalities which open the clamp, for holding
- the clamp in open position. S

Still another object of this invention is the ‘provision

In a cyclically operated sewing machine of a latch means
for assuming the burden of maintaining the work clamp
in opened position, and freeing the clamp opening means
so that the means may be shifted easily into inoperative
position upon initiation of
chine operation. | I

With the above and other objects and advantages in
view as will hereinafter appear, this
the devices, combinations,

drawings of a preferred embodiment in which:
~Fig. 1 is a side elevational view of a sewing machine
having. portions of the machine frame broken: away ‘to
€Xpose our invention applied thereto.. =~ =~ - .
Fig. 2 is a cross-sectional view of the
‘taken substantially along line 2—2 of Fig. 1.

Figs. 3, 4 and 5 are enlarged fragmentary plan _v’iew’s-'
of the clamp opening mechanism, partly in cross section,

and with other parts of the sewing machine being broken
away or omitted so as to indicate more clearly the rela-
tionship of the clamp opening parts in three positions,

that is, respectively, in an at-rest position with the clamp

open, In an intermediate position as the sewing machine

1s being started, and in the position which the parts
sewing operation of the sewing

occupy during normal
machine, o ) N
~Referring to Fig. 1 of the drawings, the clamp opening
device of this invention is

to a cyclically operated sewing machine. The sewing

the succeeding cyéle of ma-

Is Invention comprises
and arrangements of parts here- -
mafter described and illustrated in the accompanying

sewing machine
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- the cam follower 29,

45

50

machine illustrated in Fig. 1 is of the type adapted to .
secure buttons to a garment fabric and, to this end, it

is formed with a frame of conventional type including-

a bed 10, a standard 11 rising from - the. bed, and a

bracket-arm 12 which extends from the standard to a

position overhanging the bed. Disposed above .the bed.
1s a work-gripping clamp, indicated generally at 13, which _
| | X | : 685

‘and an upper jaw 15 formed with opposed spring fingers
16 which cooperate with the lower jaw to grip the work .

comprises a plate-like fabric supporting lower. jaw 14

fabric and also serve to grip and support a flat button

in position to be stitched to the fabric by the sewing
70

machine. The present invention is not limited- to: use.
with a work clamp adapted for flat button sewing, such.

‘the under side of the

" 1n the bracket-arm.  The

o Tock shaft 37 is

frame. A cam follower 27 engages the pattern cam 26
in the bracket-arm and serves to jog -the needle - bar

~ laterally for alternate needle penetration of two different
holes in a button. - Corresponding jogging motion is im-

parted to the looper 22 by means of a cam follower 28
which is associated therewith and which engages-a cam

groove in the upper side of the pattern cam 25 in'the bed. =
~ When a four hole button is to be: stitched, the above

described needle and- looper. jogging: mechanismserves
to impart needle penetration” alternately in a first pair
of holes in the button and. the work clamp is bodily

- moved -to. position a second - pair of -holes"in-.the.Ib_l;:l_ttdn
with respect -to the'i_-Stitcheforming_' instrumeén-
cam follower 29 which engages

properly
talities by means of a
serves to control the work clamp movements. -

The upper jaw .15 of the work

pattern cam 25 in the bed and '

er jaws together so that
the clamp may be opened when the upper-‘jaw ‘is. swung

- upwardly. The pivot pin, however, rigidly secures the .
for movement together .

upper and lower clamp jaws nt he
in a horizontal direction in response to the tracking of

The upper jaw 15 of the work clamp is fhorméliy' Bfiﬁs_é_d

downwardly into closed work-gripping relation with the

lower jaw 14 by means

of a presser bar 32 journaled
o _ lower extremity ‘of the“presser-
bar is disposed in engagement with the arched arm 30 of

the work clamp upper jaw and is biased downwardly by a . o

coil spring 33 within the presser bar. - The spring is
seated against an adjusting screw 34 accessible from the
top of the bracket-arm for changing the spring pressure.
which acts to maintain the work. clamp in ‘closed position,
~ The sewing machine to which this invention is suited

- preferably is provided with a 'linka_ge, movément of ‘which’ .

| & B)
illustrated as it is -applied .-

will serve to effect opening of the work “clamp in opposi-

. tion to the coil spring 33. To this end a link 35 is A
- arranged between the arched arm: he C. . -
Jaw and a rock arm 36 of a clamp lifting rock shaft 37

-

which is journaled in the bracket-arm. The clamp lifting

Article attaching sewing machines, such as ‘the button’ .

sewing machine of the present preferred embodiment of -
my invention, are cyclic in operation, that is, the ma--~
chines include a mechanism called a stop-motion mecha- " . .
nism- for interrupting the sewing machine driving means = -
and for bringing the stitch-forming. mechanism toa stop- - -
.. after a predetermined number of stitches have: been’ -

as is illustrated in the preferred embodiment of the draw-__ : N formed. The stop-motion -mechanism-_i]_l_usua_ted._._in this P

. ‘clamp is-ca'r;*iér_c'i;__' by
an arched arm 30 which is pivotally connected with the
Jlower jaw 14 of ‘the work clamp

| _ a8 bYa PIVOt pin._;f?,l'._ L
Which hinges the upper and lower |

30 of the upper clamp

controlled by means of g 'push;--_rod_j3i__3j'?-'-g,f' T
- journaled vertically in bearings 39 and 40 in the machine -~ .
standard with a rock arm 41 and a link 42 serving: to' . - -
- Interconnect the push rod 38 with the clamp lifting'rock =~ -~
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preferred embodiment is constructed substantially in-ac-

cordance with that which forms the subject of the co-
nending patent application of R. D. Sweet, Serial No.

413,228, filed March 1, 1954, to which application refer-
~ence may be had for a detailed description of the stop-

motion. Only so much of the stop-moticn mechanism

as is necessary for an understanding of the ;present. in-
vention will now be.described here. o

‘The motion. necessary ‘to drive the sewing machine is
delivered - .from any conventional source -of .power by
means of a 'V belt 43 which engages a two part separable
pulley having an inner pulley portion 44, which is fixed
for rotation with the main drive shaft 17, and: an outer
pulley .portion 45, which is freely journaled on the main
drive shaft and which is free to move axially thereof.
The loose outer pulley portion 45 may be urged In-
wardly so as to compress and pinch the side of the V
belt frictionally against the fast inner pulley portion 44
so that the belt will drive the sewing machine main shaft.
Similarly, when the. force urging the locse outer pulley
inwardly is discontinued, the belt will ride idly upon the
outer . loose portion of the pulley and the transmission

of .power to.the sewing machine will be interrupted. In

order -to control the loose outer pulley portion 45, a
swinging -stop-motion frame 46 is pivoted at 47 to lugs
48 extending outwardly from the sewing machine stand-

ard. .The stop-motion frame depends from the pivot 47,

loosely -embraces-the main drive shaft 17, and terminates
- in .a.downwardly and laterally extending arm 4% which,
as will be described in detail later, serves to: control the
automatic .clamp lifting mechanism of this invention.
Riveted. to the-stop-motion frame near the pivot pin 47
is a relatively, flat spring member 58 which extends down-

‘wardly and -into- axial engagement with an.anti-friction -

thrust. bearing ball- 51 which is journaled. at the outer
extremity of the loose outer pulley portion. . The spring
member 50 1s.embraced and-stiffened by a support mem-
ber $2 which extends from the swinging frame. Move-
ment of the. swinging frame will thus serve to control
the transmission- of power to the sewing machine.

 The swinging frame 46 also serves to bring the sew-
ing machine -to a definite predetermined at-rest position
and to lock the machine in this position. until .initiation
of a succeeding cycle-of operation. To this end, a rod
53 is journaled for endwise movement vertically in ‘a

lug ‘54 which is formed to extend from the stop-motion

frame. The rod is resiliently centered with respect to the
lug_;byz means .of coil springs 55 and 5¢ and is provided
at -its lower- extremity with a- stop block 57 which co-

operates with a notched stop cam 58 formed on the hub

of the. fast. inner pulley portion 44. Thus, after the
stop-motion frame is:turned .so ‘that the loose pulley
‘portion becomes free -on the main ‘drive shaft and the
power to the sewing machine is discontinued, further
movement of the stop-motion frame will bring the stop
block into engagement with the notched stop cam §8 and
the machine will be brought. to a cushioned stop in a

10

20

“to the periphery of the pattern cam 25 beneath the ma-

chine bed. As shown in Fig. 1, the cam member 69 1s
formed with two spaced trip-points 70 and 71 and the
latch collar is correspondingly formed with two spaced
latch surfaces 72 and 73 so that the stop frame will be

rteleased in two steps, first to interrupt the transmission

of power to the sewing machine and after a coasting
period, to bring the machine to a definite stopped
position. | o

It is often desirable in cyclically operated sewing ma-
chines for the work-gripping clamp to be opened at the
completion of each cycle of sewing operation. To this
end, a clamp opening cam 74 is fixed for rotation with
the main drive shaft 17, as by set screws 75, 75. The
cam 74 is formed at one side with a straight cylindrical

hub portion 76 of a diameter corresponding to the small-

est diameter of the cam so that the cam blends with the
hub over a portion of its periphery. Cooperating with
the clamp lifting cam is a bell crank lever having a fol-
lower arm 77 biased by .a spring 78 into engagement with
the clamp lifting cam, and a second arm 79 arranged to

- underlie the clamp lifting push rod 38. The bell crank

30

39

40
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lever is pivotally mounted on a stud shaft 80 which 1s
slidably journaled for endwise movement in a bearing in
the sewing-machine bed. . The free extremity of the stud
shaft 80 is formed with an enlarged head portion 81 biased
by a spring 82 into engagement with an adjustment screw
83 carried.in the downwardly extending arm 49 of tne
stop-motion frame. .The follower arm 77 of the clamp
lifting  bell crank .is shiftable with .the stud shaft 80,
and therefore will be moved by the stop-motion frame
into an inoperative position. in engagement with the
straight cylindrical hub portion. of the cam while the
machine is operating, and into. an operative cam-engag-
ing position by the spring ‘82 when the stop-motion
mechanism shifts into stopped position. Since the cam
and the hub share a common diameter over a portion of

their periphery, movement of the bell. crank follower

arm from the hub. to.the cam :is facilitated.

Generally, it will. be understood that the clamp lifting
cam will be timed in relation to. the notched stop-motion
cam 58 so that the clamp will be raised as the machine
is being -locked in stopped position. The specific con-

formation of the clamp lifting cam, however, and its
~ specific .timed relation with the . stop-motion mechanism

form important features of ithis invention. as will now
be ‘described. :

Opening of the work gripping clamp by the bell crank
lever .must be accomplished in opposition ito the clamp

presser bar spring 33 as well as to a coil spring 84 on

the push rod 38 which acts to insure return of the clamp
opening mechanism. When the pressure of these two

~ springs is assumed by the arm 79 of the bell cx_'an_k in
~ engagement with the bottom of the push rod, the frictional

] |
8] |

definite position determined by the position of the stop

- cam on the main drive shaft.

Briefly, the mechanism for controlling the stop_—m’cjtion_

'fr'artfle,l as is best illustrated in Fig. 1, comprises an .arm
59 extending from the stop-motion frame, a pivoted
link 690, and a slide bar 61 which is journaled vertically

in a bearing 62 carried in the machine bed. A bell crank

63, which may be carried by the support for the sewing

‘machine such as a sub-base €4 and is adapted to. be
- operated at the will of the sewing machine operator by

- means of a pull chain 65; bears beneath the slide bar
61.and serves to shift the stop-motion frame .in opposi-

tion to a coil spring 66 between the machine standard

- resistance to movement of ‘the bell crank axially with

its supporting stud shaft 80 becomes excessive. For this
reason, the clamp opening:cam 74, as best shown in
Fig. 2, is formed with a notched portion 85 of reduced

~ diameter into engagement with which the follower arm

60

77 ‘moves as the machine turns into its stopped position.
The apex 86 of the camis timed preferably to engage
the follower arm just prior to the final stopped position
of the sewing machine so-that the clamp reaches maxi-

- mum opened position before the machine comes to rest.

- Carried by.a pivot screw ‘87 on the machine bed is
a: latch lever “88 ~which is biased by a spring 89 into

“engagement ‘with one side of the clamp. opening push

rod 38. The push rod is formed with a notch 90 which

_ is ‘disposed to receive the latch lever 88 when the push

70

and -the stop-motion frame to initiate a cycle of stitches.

- A latch collar 67 fast on the slide bar cooperates with a
" latch lever 68 pivoted with respect to the machine bed to

Jock the stop-motion frame in operative. position. until

the latch lever is tripped by.a cam member 69 secured

75

rod is shifted into the maximum raised position by the
apex 86 of the clamp opening cam. ‘As the notched or

reduced portion 85:0f the cam then passes into engage-

ment with the ‘bell crank follower-arm 77, the push rod
will be held in‘raiséd position by ‘the latch lever 88 which,
in engagement with- the push rod notch 90, will assume




B
the entire burden of the spring pressure in the clamp
‘opening mechanism.  The bell crank, therefore, will be
free between the push rod 32 and the clamp lifting cam

74 when the machine stops, as shown in Figs. 1 and 2

both of which illustrate the sewing machine in stopped
position.
crank may, therefore, be shifted axially with little or
no effort, o - S -

The latch lever 88 is formed with an upstanding tang
91 disposed in the path of a depending finger 92 which
1s secured to the actuating arm 59 of the stop-motion
frame for the purpose of retracting the latch lever when
a new cycle of stitching is initiated. | -

Figs. 3, 4 and 5 illustrate the sequence of operation of
the various parts of the clamp opening mechanism when
a new cycle of stitching is initiated. As shown in Fig.
3, which illustrates the at-rest position of the parts, the
bell crank follower arm 77 is disposed in engagement
with the clamp opening cam 74, the latch lever 88 en-
gages the push rod notch 90, and there is a clearance
between the depending finger 92 and the tang 91 of the
latch lever 88. Fig. 4 illustrates the position of the parts
after the initial movement of the starting lever, and shows
‘the relative position of parts at the moment of contact
between the depending finger 92 with the tang 91. As
the tang 91 is engaged, the follower arm of the bell
crank will have been shifted out of the path of action
of the clamp lifting cam by the adjustable screw in the
depending arm of the stop-motion frame so that upon
actuation of the sewing machine the clamp lifting cam
‘will rotate idly out of contact with the bell crank.  Fig.
5 illustrates the position of the parts upon completion of
the movement of the starting bell crank lever 63 and rep-
resents the position that the parts will occupy during

the operation of the machine throughout the cycle. The

When a new cycle is to be initiated the bell

2,849,071
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rod carried by said sewing machine framé and operatively

~arranged to open said work clamp, means shiftable into

10

15

an operative position interconnecting said cam means and.

~said push rod, and latch means arranged between said

sewing machine frame and said push rod to maintain said

clamp in opened position. - :

- 3. In a cyclically operated sewing machine having a
frame, stitch-forming mechanism arranged therein, a
work-gripping clamp, and a stop-motion device for said
stitch forming mechanism including a stop-motion con-
trolling frame shiftably supported on said frame for
movement into a first extreme position in which said
stop motion device is effective to lock said sewing ma-
chine in a predetermined stopped position and a second
extreme position in which said stop motion device is in-
effective, automatic work clamp opening mechanism

. comprising, a clamp opening linkage, driving means asso-

20

29

ctated with said stitch-forming mechanism for imparting
operative movement to said clamp opening linkage, a
connecting member shiftable into and out of operative
position between said driving means and said clamp open-
ing linkage, a latch member for restraining said clamp
opening linkage in a clamp open position, said latch mem-
ber shiftably supported on said sewing machine frame for
movement into and out of operative position with respect

- to said clamp opening linkage, and means operatively

3

39

- depending finger 92 engages and holds the latch lever 88

away from the push rod 38 while the adjusting screw
83 in the depending arm 49 of the stop-motion irame
maintains the stud shaft 80 and consequently the bell
crank lever out of engagement with the clamp lifting

arm.

opening machanism, as viewed in Fig. 2, will be held
‘in opened position while the machine is stopped by the
latch lever 88 seated in the notch 90 of the cl-gmp open-
ing push rod 38. Similarly, when the machine is stopped,

the notched portion 85 of the clamp opening cam oOC-

cupies a position in engagement with the arm 77 of the
clamp opening bell crank and there will be clearance be-
tween the arm 79 of the bell crank and the push rod 38,
the burden of work clamp presser spring 33 and the push
rod return spring 84 being assumed by the latch lever 88.
The latch 88 thus acts to free the bell crank leve‘r *\:vhen
the machine is stopped so that little, 1f any, frictional
resistance need be overcome in shifting the ba_ll_ E:rank
axially when a new cycle of operation is to be _mltlated.
 Having thus set forth the nature of the invention, what
we claim hereinis: B | |
1. In a sewing machine having a frame, stitch-forming
instrumentalities, actuating mechanism therefor, and a
work clamp carried by said frame, work clamp opening.
means comprising cam means disposed in constant driven
relation with said actuating mechanism, mechanism car-
ried by said sewing machine frame and operatively ar-
ranged to open said work clamp, means shiftable into
an  operative position interconnecting said cam means

and said clamp opening mechanism, and latch -means

arranged between said sewing machine frame and said
work clamp opening mechanism to restrain said clamp

‘in opened position.

2. In a sewing machine having a frame, stitch-forming

instrumentalities, actuating mechanism therefor, and a

work clamp carried by said frame, work clamp opening
mechanism comprising cam means disposed in constant

interconnecting both said connection member and said
latch member with said stop-motion controlling frame
for movement of each of said members into operative
position in respense to movement of said stop motion
control irame into said first extreme position. | |
4, In a cyclically operated sewing machine having a
frame, stitch-forming mechanism arranged thercin, a
work-gripping clamp, and a stop-motion device for said
stitch-forming mechanism including a stop-motion con-
trolling frame shiftably supported on said frame for
movement into a first extreme position in which said -

- stop motion device is effective to lock said sewing ma-

40

From the above it will be apparent that the clamp

chine in a predetermined stopped position and a second

‘extreme position in which said stop-motion device is in-

effective, automatic work clamp opening mechanism com-
prising, a clamp opening linkage including an endwise

- shiftable member journaled in said sewing machine
frame, cam means associated with said stitch-forming

45

mechanism for imparting operative movement to said
clamp opening linkage, a connection member shiftably
supported for movement into and out of operative posi-

- tion between said cam means and said clamp opening

50

99

60

65

linkage, latch means for restraining said clamp opening
linkage in clamp-open position including a latch member
shiftably supported on said sewing machine frame and
a latch receiving notch formed in the endwise shiftable
member of said -clamp opening linkage, and a pair of
arms extending from said stop-motion controlling frame,

- one of said arms extending into operative engagement

with said connection member and the other of said arms’

“extending into operative engagement with said latch mem-

ber, said arms being disposed to shift said connection
member into operative position and said latch member
into said latch receiving notch in response to movement
of said stop motion controlling frame into said first ex
treme position. | )
5. In a cyclically operated sewing machine having a
frame, stitch-forming mechanism arranged therein, a
work-gripping clamp, and a stop-motion device for said

- stitch-forming mechanism including a shiftable stop-mo-

70

driven relation with said actuating mechanism, a push 75

tion controlling frame, automatic work clamp opening
mechanism comprising, a clamp opening linkage, cam
means asscciated with said stitch-forming mechanism for
imparting operative movement to said clamp opening |
linkage, a clamp opening lever, means defining a pivotal
axis for said clamp opening lever with respect to said
sewing machine frame, means for shifting said clamp
opening lever axially into and cut of operative relation
vetween said cam means and said clamp opening link-
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age, latch means for restraining said. clamp opening link-
age in clamp-open position 1neludmg a Jatch member

shiftably supported on. said- sewmg machine frame, and

means responsive to a movement in one. direction of said
stop motion controlling frame for shifting in seriatim first

the clamp opening lever out of operative relation between
said cam means and said clamp opening linkage and then

the latch member out of operative position restraining
said clamp opening linkage in clamp open position.

6. In a cyclically operated sewing machine having a
work-gripping clamp, stitch-forming mechanism, and
actuating mechanism therefor, a stop cam and a clamp
opening cam operatively . associated in predetermined
timed interrelation with said actuating mechanism, a

clamp opening mechanism shiftable into operative rela- :

tion with said clamp opening cam, said clamp opening
cam being timed with respect to said stcp cam so that
the maximum opened position of said. clamip will be.at-
tained before said stop cam becomes effective to stop said

=1

10

15

8

stitch-forming mechanism, and mechanism for restrain-
ing said work clamp opening mechanism in said maxi-
mum . opened position mcludmg a latch. member shiftably
supported cn said sewing machine for movement into
ogeratwe engagement with said clamp epemng mech-

anism when said clamp opening mechanism is in “posi-
tion. eorrespondmg to that: of the maximum opened po-

sition of said work clamp

References CltEd in the ﬁle of ﬂ'llS patent
UNITED STATES PATENTS
1,738,868 Carlson eeeee o weew-_Dec. 10, 1929
2,356,665 Gunther — - Aug. 22, 1944
2,374,804 Brussell e e. May 1, 1945
2,511,367 NelsOn o e June 13, 1950
2,540,987 MeCann  cecemmc e Feb. 6, 1951
2,645,192 McCann e July 14, 1953



	Drawings
	Front Page
	Specification
	Claims

