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1

The present invention relates generally to ac-
cessories or attachments for sewing machines,
and is particularly directed to sewing machine
aceessories for severing material passing through
the machine.

As 1s well known to those versed in the gar-
men} manufacturing art, a frequent and impor-
tant operation is that of binding; that is, the
sewing of & binding strip along the edge of a
garment. The binding strip and garment are fed
simultaneousiy through the sewing machine and
there secured together, after which it is neces-
sary to sever the binding strip so as to be flush
with the garment edges.

While prior devices have been employed to ac-
complish this end, such devices have been ex-
tremely complicated in construction and unre-
liable in operation. For example, it has hereto-
fore heen necessary to provide separate controls
for each cutéing operation, that is, one control
mechanism for cutting the leading garment edge
and another for cutting the trailing garment
edge.

Accordingly, it is a principal object of the
present invention to provide a completely auto-
matic cutting attachment or aceessory for a sew-
ing machine, which is simple and durable in con-
struction, and efficient in operation.

It is another object of the present invention
to provide a novel control means in which a
single sensing element is adapted to actuate a
mechanism in response to a variety of condi-
tions. A more particular object is to provide a
sewing machine accessory in which a single sens-
ing element is adapted to actuate cutting oper-
ations at both the leading and trailing garment
edges.

Still another object of the present invention
resides in the provision of a cutting 2.CCessory
for a sewing machine which is completely auto-
matic, and sufficiently quick-acting to permit
the continuous feeding of material to the ma-
chine, even during the cutting operation.

Yet another object of the present invention
is to provide a sewing machine attachment hav-
ing the characteristics mentioned in the fore-
going paragraphs, which will achieve substan-
tial savings in time and labor, and which can ke
manufactured and sold at a reasonable cost.

Other objects of the present invention will
become apparent upon reading the following
specification and referring to the accompanying
drawings, which form a material part of this
disclosure.

The invention accordingly consists in the fea-
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tures of construction, combinations of elements,
and arrangements of parts, which will be ex-
emplified in the construction hereinafter de-
scribed, and of which the scope will be indicated
by the appended claims.

In the drawings:

Fig. 1 is a front elevational view showing a
device constructed in accordance with the pres-
ent invention in operative relation with respect
to a sewing machine, the latter being illystrated
in dot-and-dash lines.

Fig. 2 is a diagrammatic representation of a
plurality of garments passing through the sew-
ing machine employing the attachment of the
present invention.

Fig. 3 is a top plan view showing the cutter
and cutter operating means of the present in-
vention.

¥ig. 4 is a front elevational view of the device
shown in Fig. 3.

Fig. 5 is a schematic representation of the
electrical control circuit employed in the present
invention.

Fig. 6 is a front elevational view showing a
bhysical embodiment of a portion of the control
circuit of Fig. 5.

Fig. 7 is a top plan view of the elements shown
in ¥ig. 6.

Fig. 8 is a fragmentary elevational view of the
elements shown in Fig. 8, various positions of
movement being shown in dot-and-dash lines.

Fig. 9 is a view similar to Fig. 8 showing still
another postion of movement.

Referring now more particularly to the draw-
ings, and specifically to Fig. 1 thereof, the em-
bodiment of the invention illustrated therein
comprises a sewing machine, generally desig-
nated 20, having an operating head 21, an arm
22, reciprocatory needles 23, and thread feed-
ing means 24. While the drawing illustrates a
double needle machine, it will soon become ap-
parent that the invention may be employed with
sewing machinss of any number of needles. For
reasons of simplicity and clarity of understand-
ing, certain conventions} sewing machine ele-
ments have been omitted from the drawing,
notably the presser foot and material feeding
means. A work surface or table %5 is shown in
conventional position.

Just rearwardly of the needles 23 is shown a
cutter 28 which is connected to the cutier-oper-
ating means 27 mounted on the table 25. Adja-
cent to the cutiter 25 is mounted a light source
or lamp 28 projecting downwardly through the
table 25 for reception by a photo-glectric cell
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29, The photo-electric cell is responsive to light
emanating from the light source 28 and actuates
the cutter control means 3§ which is connected
to the cutter cperating means 27.

A garment 35 is shown being operated on by
the needles 28, a binding strip 33 being sewn
along one edge of the garment. The operational
result of the invention is shown in Fig. 2, where
the garments 37 and 38 have passed through the
sewing machine 20 and have been severed by the
cutter 28 at the leading edges 28 and 48 and
at the trailing edges 4f and 42. Thus, the bind-
ing portions 43 and 44 intermediate the adjacent
garments are completely disassociated therefrom
so that no further severing oberations are re-
quired. - The light projecting from the light
source 28 is indicated at 45 just prior to being
interrupted by the leading edge 46 of the garment
38, at which time the cutter 26 will sever the strip
portion A7 from the garment 35.

In Figs. 3 and 4 are shown more detailed views
of the cutter 2% and cutter-operating means 27.
The latter includes a housing %8 adapted to be
fized on the sewing machine table 25 including
front and rear walls 5! and 52 and side walls 53
and 53. The side wall 5% is offset by a transverse
wall portion §5. Disposed within the housing 51
adjacent to the side wall 54 is a solenoid §6 which
carries a bar 51 reciprocable from right to left
and resiliently biased toward the left by a rela-
tively light spring 3. A rotatable shaft 60 ex-
tends forwardly through the transverse wall
portion 5% and has its inner end connected to
the solencid bar 57 for rotative moveraent upon
actuation of the solenoid.

A solid cutter member or bar 61 has one end
fixed, as at 52 to the forward end of the shaft 68
for rotation therewith. The cutter bar carries
a blade 63 having a knife edge formed on its
lower edge 8&. A relatively stiff helical spring
$5a is circumposed about the forwardly project-
ing portion of the shaft 88 and fixedly secured to
the shaft and the housing 83 to strongly urge the
shaft and cutter bar §i in a clockwise direction,
as seen in Fig, 4. Arranged in front of the cutter
blade 62 is a guard §5 which has one end 66 se-
cured to a boss 87 on the housing front wall 51,
as by bolts §8. The other end 88 of the guard
85 curves rearwardly in spaced relation about the
cutter bar 81 and blade $3 to keep foreign ob-
jects away from the latter. A guide 73 is secured
to the forward face of the guard §8 and is formed
with a forwardiy projecting flange 71 for guid-
ing the garments into the space between the
cutter blade and a fixed shearing element 2.

In opersation, the garment will pass just below
the guide T8 under the cutting blade 63, and,
upon energization of the solenoid §8, the bar 57
will shift to the right to rotate the cutter bar 6
and blade €3 down into the path of the garments
for severing the same. As the solenoid is en-
ergized only momentarily, which will be more
fully described hereinafter, the relatively stronhg
helieal spring 8% serves to effect forciblie clock-
wise rotation of the cutter blade §3 to quickly
retract the latter from the path of the garments
prassing throeugh the sewing machine. This sub-
stantially instantansous cutter operation will per-
mit continuous feeding of garments through the
sewing machine without bunching or other im-
vediment.

Included in the cutter control means 30 is a
circuit amplifying the ocutput of the photo-elec-
tric cell 28, which circuit is shown in Fig. 5. A
source of voltage (not shown) is connected via
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terminals 79 across the condenser 80 and lamp
81, upon closure of the on-off switch 82. A recti-
fier 83 is connected in the line 84 and the recti-
fier output is smoothed by the filter comprising
condensers 85 and choke 86. In series with the
line 84 is a relay winding 81 which is in the plate
circuit of an amplifier tube 88. A voltage divider
26 is tapped by the tube cathode 8§ and the pho-
to-electric cell 28 is connected to the terminals 84
to control the bias on the tube grid 92. Varia-
tions in the conductivity of the photoelectric cell
are thus employed to control the current in the .
tube plate circuit to energize and de-energize the
relay winding 87. A filament transformer 94
may be employed, and the secondary thereof may
he tapped by lines 83 for operating the photo-
electric cell light source 28. While the above
described cireuit has been found satisfactory, any
suitable amplifying means may be employed.

The relay winding 87 is operatively associated
with an armature actuated double throw switch
85 which is connected to one side of a source of
voltage via the terminal 56. A pair of contacts
t00 and 164 are operatively associated with switch
85 and connected, respectively, through line 98
and a relay 182 and line 88 and a relay {93 to
terminal 87 and the other side of the source of
voltage. Wheh winding 87 is de-energized the
switch 95 is arranged to engage contact 188 thus
energizing the winding of relay 182. When wind-
ing 87 is energized it attracts switch 85 causing
it to leave contact 188 and engage contact {0t
This de-energizes the winding of relay 162 and
energizes the winding of relay {§3. Subsequent
de-energization- of winding 87 chaiiges the con-
nections again to re-energize the winding of relay
{89 and to de-energize the winding of relay {93.
Relays 152 and 483 are specially constructed as
will be explained hereinafter with referenee to
Figs. 6 to 9 to momentarily actuate on-off
switches {84 and i85, respectively, when the asso-
ciated relay, as indieated in Fig, 5, is de-ener-
gized. The on-off switches or micro-switches {04
and 165 are each connected in series with a volt-
age source {88 and the cutier operating solenoid
58 which was described above. Thus, upon shift-
ing the double throw switch §3, the relays 102
and {03 will ke actuated and in turn operate one
of the micro-switches 164 and i§8. In either
case, the solenocid 38 will be snergized by the
voitage source #8% to operate the cutter 28.

To recapitulate the general operation of the
invention, the sensing mezns or photo-electric
cell- 28 normally receives light from the light
source 28. However, when a garment passes be-
tween the light source 28 and the photo-electric
cell 2§, the transmission of light to the latter-is
nterrupted and the conductivity of the photo-
electric cell is substantially reduced. The photo-
electric cell controls the bias on the tube 88 so
that the relay winding 87 is actuated to shift the
double throw -switch 85 in one direction when
light is transmitted to the photo-electric cell and
in the other direction when the transmission-of
light is interrupted, as by the movement of a
sarment. Therefore, in each condition of conx
ductivity of the photo-electric cell, ohe of the
relays {62 and 183 will be energized.,

In order fo effect the desired operation of the
cutter 26, it is necessary to previde a ecurrent
of momzentary duration through the solenoid 58.
In addition, to effect cutting action at the de-
sired instant, the solenocid 56 must be actuated
when the leading and trailing edges of & gar-
ment are below the cufting blade 83, so that the



2,685,664

5

binding strip 44 intermediate the garments will
be seversd therefrom.

To accomplish this end, the relays 102 and {03
and microswitches 104 and (05 are of a highly
novel construction and arrangement, best seen
in Pigs. 6-9.

As the relays 102 and 103 are identical in con-
struction, only one will be described. The relay
102 is iltustrated in Fig. 6 and comprises a wind-
ing 109 mounted on a support 110 by a bracket
{11, which is sscured to mounting blocks {12. A
permeable core {12 is disposed in the winding
139. An upright member (15 is fixed to the
bracket 111 and mounts an armature, generally
designated {18, for pivotal movement toward and
away from the winding (09. More specifically,
a bar 117 is pivoted intermediate its ends on
the upright 118, and is provided with an up-
wardly facing channel member {{8 secured to
the bar for movement therewith. The relay
armaiture 116 is resiliently urged away from the
winding 109 by the tension spring 119.

On the distal end 120 of the channel member
118, a tongue {21 is pivoted intermediate its ends
as at 122. One end 123 of the tongue {21 projects
lengitudinally outwardly beyond the distal end
{20 of the channel member 1i8. The other
tongue end 124 is adapted to be engaged on its
undersurface by a spring wire 1286 which urges
the tongue counter-clockwise with respect to
the armature {6, as seen in Fig. 6. An upstand-
ing lug or stop 125 is formed on the channel
raember {18 to limit the counter-clockwise move-
ment of the tongue 121, for a purpose which
will soon become apparent.

The micro-switch 104 has a contact arm 139
rovable between the open and closed positions
of Figs. 8 and 9, respectively. On the upper end
of the arm {20 and extending toward the relay
armature {16 is mounted a roller 13(. A leaf
spring 132 engages the contact arm to resiliently
limit its opening movement.

Upon energization of the winding (08, the relay
armature 11§ will be moved downwardly against
the force of spring ({8. The projecting end
123 of the tongue 10 will then yieldably engage
the roller 13{ and ride over the latter by de-
pressing the spring wire 125. This action is
shown in Fig. §, the tongue moving relative to
the armature 118, in the direction of the arrow.
The armature may then be moved downwardly
to its lowermost position, shown in dot-and-dash
lines, without closing the miero-switch, that is,
without moving the contact arm 30 to the left.
Upon deenergization of the winding 109, the ten-
sion spring {19 will swing the armature ({6 up-
wardly about the fulerum of upright member
{18, The distal end 123 of the tongue 12! will
then rigidly engage the roller 131, the tongue
being in abutment with the stop {26, as seen in
Fig. 9. This will cause the contact arm 136 to
move inwardly toward the left to close the cutter
operating solenoid eircuif. As the upward move-
ment of armature 116 is continuous and rela-
tively rapid, the micro-switch 104 will be closed
only momentarily to effect a rapid cutting ac-
tion and permit quick retraction of the cutter
blade €3.

As described hereinbefore, upon energization
of the relay 182, the relay 103 is deenergized and,
conversely, upon energization of the relay {03,
the relay 102 is deenergized. Therefore, upon
each shifting of double throw switch 85 in re-
sponse to the interruption and restoration of
light received by the photoelectric cell 28, one
of the relays i02 and 103 is deenergized to effect
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a momentary closing of one of the micro-switches
104 or 105, and thereby operate the cutter 26.

From the foregoing, it is seen that the present
invention enables an operator to simultaneously
and continuously feed a binding strip and a plu-
rality of garments into the sewing machine, so
that the garments are delivered from the ma-
chine completely severed in the proper manner.

While the invention has been deseribed in de-
tail with particular reference to sewing ma-
chines, it will now be understood that the inven-
tion is applicable to various other uses. That
is, the invention may be applied wherever a par-
ticular coperation is desired in response to a plu-
rality of conditions.

In view of the foregoing detailed description,
it will now be appreciated that the invention
fully accomplishes its intended objects and is
well adapted to meet practical conditions of uss.

Although the present invention has been de-
scribed in some detail by way of illustration and
ezample for purposes of clarity of understand-
ing, it is understood that certain changes and
modifications may be made within the spirit
of the inventicn and the scope of the appended
claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent, is:

1. In an auiomatic control, a single photo-
electric cell responsive to two different condi-
tions represented by two different levels in il-
lumination, two separate identical control cir-
cuifs each having an input and an output, said
outputs being connected together in parallel for
connection in common to a device to be con-
trelied, switch means having two alternate posi-
tions and disposed in the inputs of said two con-
trol circuits for alternately causing said circuits
to provide an output control effect at their re-
spective outputs upon actuation of said switch
means between its alternate positions, means con-
nected to said photo-electric cell for actuating
said switch means between said alternate posi-
tions in response to change between said two
levels of illumination received by said phote-
clectric cell, each of said alternate switch posi-
ticns corresponding to a different one of said
levels of illumination, whereby said device will
receive the same control effect in response to the
occurrence of each of said two conditions.

2. The combination of claim 1, said control
cireuits each including a relay winding connected
with said switch means for energization and de-
energization from a source of power upon ac-
tuation of said switch means between said al-
ternate positions and an armature operatively
associated with said winding and movable in
opposite directions when the associated winding
is energized and de-energized by said switch
means, said armature being coupled with its as-
sociated outpuf in a manner such that it en-
genders said output control effect upon move-
ment in the direction corresponding to de-ener-
gization of said associated winding.

3. The combination of claim 1, said control
eircuits each including a relay winding connected
with said switch means for energization and de-
energization from a source of power upon ac-
tuation of said switch means between said al-
ternate positions and an armature operatively
associated with said winding and movable in
opposite directions when the associated winding
is energized and de-energized by said switch
means, and a microswitch operatively associated
with each of said armatures and included in
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the respective outputs of said control circuits,
said misro-switches being electrically connscted
in parallel for independently effecting the same
output control effect, eachi of said armatures in-
ciuding mieans for actuating the assoeiated micro-
switch for a predetermined interval of time upon
movement in one direction but not in the ofher
dirsctiozi, whereby said control effect will e pro-
vided for said predetermined intervali of time
in response to the ocecurrence of said two con-
ditions. ’

4. The apparatus according to claim 3, where-
in said means included by each of said armaiures
esch comprises a tongue extending toward the
associated microswiteh, said tongue being al-
ternately yieldably and rigidly engageable with
the assceiated mieroswitch upon movement of
the associated armature in said other and said
one directions, respectively, whereby said tongusz
is adapted to actuate the associated mieroswitch
upon movement of the associated armature in
said one direction.

5. The apparatus according to claim 3, where-
in said means included by each of said armatures
each comprises g tongue carried by said armature
and mounted for movement relative to the as-
sociated armature, said tongue being engageable
with the associated microswitch upon back and
forth movement of said armature, resilient means
urging said tongue in a first direction of its
movement relative to the associated armature,
and stop means on said armature limiting the
relative movement of said tongue in said first di-
rection, said tongue thus being alternately yield-
ably snd rigidly engageable with said micro-
switeh, upon back and forth armature movement
in said other and said one direction, respectively,
whereby -said microswitch is actuated upon
movement of said armature in said one direction.

6. A device for automatically controlling the
operation of a work-performing mechanism, said
device comprising a light sourc¢e on one side of
the path of material passing through said mech-
anism, a photo-electric cell on the opposite side
of said path, said photo-¢electric cell being aligned
to receive light from said source in the absence
of material passing betwen said source and said
photo-electric cell, a pair of control circuits con-
nacted in varallel and each including means for

indenendently operating said miechanism, switeh |

means having two alternate positions and dis-
posed in said pair of control circuits for 4al-
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ternately closing said circuits upon actuation of
said switch means between ifs alternate posi-
tions, means connected to said photo-electric cell
for actuating said switch means between said
alternate positions sequentially in response to
sequential interruption and restoration of light
received by said photo-electric cell caused by
passage of material between it and the light
source, whereby said mechanism is operated ad-
jacent to the leading and the trailing edges of
2 piece of material moving through said work-
performing mec¢hanism.

7. The apparatus according to claim 8§, said
mechanism-operating means each comprising a
relay armature movable in opposite directions
when the associated circuit is opened and closed
by said switch means, 2 micre-switch operatively
associated with each of said armatures and hav-
ing means for electrically connecting it to said

; mechanism for actuating said mechanism, each

of said armatures including means for actuat-
ing the associated micro-switch for & predeter-
mined interval of time upon movement in one
diresction but not in the other direction, whereby
said mechanisin is operated for a predetermine
interval of time after each successive interruption
and restoration of light received by said photo-
electric cell.

8. The apparatus according to ¢laim 7 wherein
said means included by each of said armatures
each comprises a tongue extending toward the as-
sociated micro-switch, said tongus being al-
terndgtely yieldably and rigidly engageable with
the associated micro-swifch upon movement of
the associated armature in said other and said
oné direction, respectively, whereby said tongue
is adapted to actuate the associated micro-switch
upon movement of the associated armature in
said one direction.
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