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To all whom it may concern:

Be it known that I, Hexey F. Kercax, a

citizen of the United States of America, and
a resident of New York city, county and
State of New York, have invented certain

new and useful Improvements in Sewing--

Machines, of which the following is a speci-
fication, reference being had to the accom-
panying drawings, forming a part thereof.

My invention relates to sewing machines,
and particularly to thread trimming devices
employed therein.

The main object of my invention is to trim
both upper and lower threads of a machine
employing. two threads, as close to the work
as possible, while providing for the proper
picking up of the threads at the commence-
ment of a new sewing operation.

The class of machine to which I specially
apply my present invention is buttonhole

sewing machines, the trimming devices be-.

ing arranged to sever the threads upon the
completion of one buttonhole, and to hold
the ends ready for operation when commenc-
ing a new buttonhole.

The mechanism includes a pull-off device
for pulling off sufficient thread through the
needle to prevent withdrawing of the thread
through the needle when the thread is sev-
ered, a thread cutter for the needle thread,
athread nipping device forthe lowerorshuttle
thread, and a trimmer for such thread. The
pull-off for the needle thread is automatic-
ally operated by the machine prior to the
completion of a buttonhole sewing opera-
tion, while the other mechanism is arranged
to be manually operated by the operator.

My invention consists In many novel de-
tails of construction and combinations -of
parts, and, in order that the same may be
fully understood, I will now describe in de-
tail an embodiment thereof with reference
to the accompanying drawings illustrating
same, and will then point out the novel fea-
tures in claims.

In the drawings: Figure 1 is an end view

of a sewing machine employing a thread

trimming device embodying my invention,
the bed plate being shown in transverse sec-
tion. Fig. 2 is a detall view in transverse

section and on an enlarged scale through the

bed plate and parts supported thereby, the
line of section being taken substantially in a
plane with the line of sewing.

Fig. 3 is an-
under side view of the end of the sewing ma--

chine at which the thread trimmer is'loczlted.
Fig. 4 is a detail top view of certain parts

included in the means for operating the
work clamp, the thread trimmer and a thread

holder. TFig. 5 is a detail view showing cer-
tain parts by which a gripper employed in
connection with the needle thread is oper-
ated. Tig. 6 is a detail sectional view on a
considerably enlarged scale, the plane of sec-
tion being taken substantially upon the line
6,6 of Fig. 8. TFigs. 7 and 8 are detail views
on an enlarged scale looking at the under
side of the machine, showing the thread
trimming mechanism in different positions.
Tig. 9 is a small diagrammatic view showing
the relationship of the needle thread trim-
mer to a portion of the thread plate with
which the same co-acts. TFig. 10 is a detail
sectional view of the throat plate and certain
parts of the thread trimming device which
are supported thereunder, the plane of sec-
tion being taken substantially upon the line
10—10 of Fig. 7. Fig. 11 is a detail edge
view of these parts. Tig. 12 is a similar sec-
tional view taken upon the plane of the line
1212 of Fig. 7. :
The sewing machine illustrated comprises
the usual bed plate 10 and overhanging arm
11. A laterally vibrating and longitudi-
nally reciprocating needle bar 12 is mounted
in the end of the said overhanging bar 11,
the work to be operated upon being carried
by means of a work clamp 13. The work
clamp comprises a lower work supporting
plate 14 and an upper member 15 pivoted
thereto at 16, the Iatter said member carry-
ing a presser foot 17. The work is clamped
between the plate 14 and the presser foob
17, all as is well known and as will be well
understood by those skilled in this art. The
work clamp as a whole has feeding move-
ments imparted to it whereby the work will
be moved to successive positions with respect
to the needle, for recelving overseaming side
and end stitches in the production of a but-
tonhole, as is usual in this type of sewing
machine. The means for producing and
controlling these movements includes a feed

“wheel 18 (see Fig. 3), said feed wheel hav-
ing a set of ratchet teeth by which step by 0

step movements are imparted thereto through
suitable mechanism not shown. It is usual
in operating sewing machines of this type to
bring the machine to a stand still after the

completion -of each buttonhole, so that the 1
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work may be shifted to a proper position for

a new operation. The stopping is usually
done automatically and is controlled by the

position of the feed wheel, but the work

clamp is operated manually by the operator

to release the work, after the machine has

thus been stopped. The means herein shown
for thus operating the work clamp includes
a rock shaft 19, an operating lever 20, and a

cam 21 carried by the said rock shaft, said.

cam arranged to bear against a portion 22
of the upper clamp member 15 and which
extends at the rear of the pivotal point 16.
A spring 23 bears upon the said upper clamp
member and opposes operation of the said
cam 21 to lift the member 15. -
All of the above is old and thoroughly
well understood by those skilled in this art,
so that further detailed description herein
is unnecessary. The several parts and the
operation thereof are merely alluded to so
as to properly connect the parts constituting
the invention and the operation of same
therewith. These parts comprise a pull-off
for the upper or needle thread automatically
operated at the completion of the stitching
for a buttonhole and just prior to the stop-
ping of the machine, and parts controlled
n their operation by the same means by
which the work clamp is manually operated
to release the work as above set forth, such
parts including a knife for severing the
needle thread, a gripper for nipping the
lower or shuttle thread, and a knife for cut-
ting the thread above the point nipped.

The pull-off comprises a lever 24 pivoted .

to the under side of the bed plate at 25,
said lever having a thin hook-shaped blade
26 which is adapted to engage the needle
thread when moving about 1ts pivot 25, and
to carry a loop of the said thread over with
it. In Fig. 7 of the drawings the lever is
shown in its normal position to one side of
the line of sewing, in which position the
said lever is entirely clear of the .needle
thread and, in fact, of all the working parts.
In Fig. 8 the lever is shown as thrown
from this position to a position upon the
other side of the line of sewing, the said
lever at this time having picked up the
needle thread and carried a loop thereof
over with it as above set forth. The said
lever is connected by means of a link 27
with an arm 28 pivoted at 29 to the under
side of the bed of the machine, said arm con-
nected by means of a pivotal connection 30
with a link 81, the opposite end of which is
pivoted at 82 to a rocking link 33 itself
pivoted at 34 to a bracket 35 secured to the
machine at the under side of the bed thereof,
the link 31 carrying a cam follower 386 ar-
ranged to be engaged by a cam 37. The cam
37 1s rotatably mounted upon a stud 38 be-
neath the machine, and is connected to re-
volve with the feed wheel 18 by means of a

935,662

The

spur-gear and pinion connection 39.

 cam 37 moves in the direction of the arrow

Fig. 3, the said cam being so constructed
as to gradually throw the lever 24 over
to its normal position, but to trip the same
quickly to permit rapid movement of the
said lever to form the loop of the needle
thread. A spring 40 holds the cam fol-
lower 36 up to its position against the cam
37, and brings about this rapid movement
when permitted to do so by the shape and
form of the cam, as will be well understood
by reference to Fig. 3. This movement ac-
tually takes place during the formation of
the last stitch of a buttonhole, the fact that
the said cam 86 is positively connected with
the feed wheel 18 permitting accurate tim-
ing to this end, as will be well understood.
A slight adjustment of the cam 37 is pro-
vided for 1n order to correct any inac-
curacy of timing, such means comprising
screws 41 which enter slots 42 in the said
cam, the said screws being tapped into the
spur gear of the gearing 39.

Mounted in ways in the under side of the
throat plate 43 of the machine is a slide
comprising a central longitudinal member
44, and two side wings 45 connected thereto
by means of a cross bar 46. A cutter or
trimmer 47 is carried by the said slide, being
secured to the said cross bar 46, the said
cutter being arranged to move against and
past one portion of the loop of the needle
thread when the same has been formed by
the lever 24. Tt will be noted that the throut
plate 43 is provided with a notch or groove
48, which is adapted to receive this portion
of the loop of the needle thread, the shoulder
of said notch forming an abutment against
which the thread may rest when the trimmer
is performing its cutting operation. This
relationship 1s shown in the small diagram-
matic view Fig. 9.

Reciprocating movements of the slide
which carries the cutter 47 are produced by
means of a connection with the rock shaft
19, the said rock shaft being provided with
an arm 49 which carries-a stud 50 near the
end thereof, said stud fitted to a slot 51 in
a bracket 52, which is rigidly secured to the
member 44 of the said slide. When the
operator rocks the shaft 19 by manipulation
of the lever 20, the first effect thereof is to
press the slide forward to effect this cut-
ting operation, the connection being such
as to cause the immediate movement of the
said slide directly the rock shaft cominences
its movement, while the cam 21, which lifts
the upper member of the work clamp 15, as
aforesaid, does not operate until a later
period owing to the fact that there is a cer-
tain lost movement before it engages the
part 22, as will be well understood by refer-
ence to Ifig. 1.

The gripper and upper thread trimmer
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are carried by a second slide 53 mounted in
ways 54 upon the under side of the throat
plate 43, said slide arranged to move back-
ward and forward to and from the first
said slide. The two said slides are com-
pelled to move together by means of a link
connection comprising a link 55, pivoted
at 56 to the slide 53, another link 57 pivoted
at 58 to one of the side wings 45 of the slide
44, 45, 46, and a rocking lever 59 pivoted at
opposite ends to the free ends of the links
55, 57, and, at the middle, arrarged to rock
upon a stationary pivot secured to the throat
plate through a slot 61 in the second slide
53.  This connection compels simultaneous
movements of the two said slides in opposite
directions, so that, when the first said slide
is moved 1n one direction by means of the
rock shaft 19, the second said slide will be
simultaneously moved in an opposite di-
rection. The gripper comprises a stationary
member 62, here shown as formed as a part
of the slide 53 itself, a pivoted block 63
pivotally mounted upon said slide 53, and a
leaf spring 64 which bears against the block
63. This construction provides two sets of
gripping surfaces, one between the spring
G4 and the block 63, and the other between
the block 63 and the stationary gripping
surface 62.

The block 63 is pointed at the end so as to
properly guide the thread between either of
gripping surfaces. These two sets of grip-
ping surfaces are formed because, in sewing
machines of this description where vibrat-
ing movements ave Imparted to the needle
bar to produce over-scaming stitches, there
are two sewing positions of the needle and
the last stitch might occur in either one of
these two positions. The two sets of grip-
ping surfaces are therefore formed in line
with the two possible positions of the needle,
so that one or other of the sets of grip-
ping surfaces will be ready to receive a
thread under either of the conditions. A
flat steel knife 65 is secured to the slide 53
immediately above the said gripping sur-
faces, said knife being arranged to move
across the path of the lower thread as the
slide 53 is reciprocated. In Fig. 7 the said
slide is shown 1n its rearmost position, while
in Fig. 8 it 1s shown as having been moved
forward to sever a thread. This knife and
the gripping surfaces operate upon the un-
der or shuttle thread, one or other of the
pairs of gripping surfaces first operating to
grip the thread as the slide moves forward,
and the knife 65 then operating to sever the
thread.

Tt will be noted that the thread will be
severed quite close to the work, the trimmer
being a distance therefrom only equal to the
thickness of the throat plate at this point.
In actual practice the throat plate at this
point is not much more than a thirty-second

of an inch thick, as will be seen by reference
to Figs. 6 and 12. The thread being cut
thus close to the work, the portion of the
thread beneath same will be held by the
gripping surfaces ready for a fresh sewing
operation.

It will be noted that the cutting operation
will take place early in the movement of the
slide 53, and that after such cutting of the
thread the slide and gripper thereon will
move forward for quite a little distance.
The effect of this latter movement will be to
draw sufficient thread out of the bobbin for
a fresh sewing operation, the gripper hold-
ing same until it is finally drawn out by
movement of the work. In the matter of the
needle thread, the severance is arranged to
take place quite near the work, the major
portion of the loop which has been drawn
out by the looping lever 24 being allowed
to hang down free, such end being amply
sufficient when first starting up to insure
proper stitching. To prevent the accidental
drawing of the thread through theeye of the
needle at this time, I have provided a grip-
per 66, which is pivoted at 67 to the end of
the upper arm 11, said gripper being ar-
ranged to swing toward the needle bar and
to press the thread against the needle bar
when the trimming operation is effected.
This gripping lever 66 1s operated from the
rock shaft 19, so as to insure its operation at
the time the trimmer is acting, said grip-
ping lever being provided with an arm 68
connected by means of a link 69 and spring
70 with a stud 71 secured to the said rock
shaft 19. A light spring 72 normally holds
the gripper away from the needle bar, but,
when the rock shaft is caused to turn, the
spring 70, being stronger than the said
spring 72, acts to transmit rocking move-
ment to the said gripping member 66 to
force same against the needle bar 12. The
spring 70 permits continued movement of
the rock shaft after the member 66 has en-
gaged the needle bar and has so been pre-
vented from moving farther. By this means
completion of movement of the member GG
may be insured before a trimming operation.

What I claim is:

1. In a sewing machine the combination
with a bed plate, a work clamp mounted
above the bed plate, feeding means for the
work clamp, and a reciprocating necdle bar
arranged to carry a needle for operation
upon work carried by the said work clamp,
of a pull-off lever pivoted io the bed plate
and arranged to move in a horizontal plane
beneath the bed plate to engage and pull
off a loop of the needie thread, means timed
from the work clamp feeding means for im-
parting movements to the said lever, and a
trimmer for severing the thread in the loop
formed by the said pull-off lever.

2. In a sewing machine the combination
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with a throat plate, a slide mounted therein
to reciprocate beneath same, a trimming
knife carried by said slide, and a pull-off
lever for drawing a thread of the sewing
machine laterally away from the sewing po-
sition across the plane of movement of the
said knife, the said throat plate provided
with a noteh for receiving the said thread
and arranged to coact with the trimming
knife in the severance thereof.

3. In a sewing machine the combination
with a throat plate, of two slides mounted
beneath same, means for simultaneously
moving the slides backward and forward
with respect to each other, an upper thread
trimming knife carried by one said slide, a
lower thread trimming knife carried by the
other said slide, gripping means carried also
by the last said slide, and a pull-off member
for forming a loop in the needle thread for
presenting the said needle thread for sever-
ance by the first said trimming knife.

4. In a sewing machine the combination
with a work clamp and manually operated
means for opening and closing same, of a
throat plate mounted beneath said work
clamp, slides mounted beneath said throat
plate, a connection beneath said slides for
causing the same to move simultaneously in
opposite directions, means connected with
sald work clamp, operating means for oper-
ating the said shdes, an upper thread trim-
mer carried by one said slide, a lower thread
trimmer carried by the other said slide, and
a gripping device also carried by the last
said slhide.

5. In a sewing machine the combination
with a work clamp, feeding means therefor
and means for manually operating the work
clamp to open and close same, of a throat
plate mounted beneath said work clamp,
reciprocating slides mounted beneath the
throat plate, means connecting the slides to-
gether whereby they will be compelled to
move simultaneously in opposite directions,
a connection between said slides and the
operating mechanism for the work clamp,
an upper thread trimmer carried by one
gaid slide, a lower thread trimmer carried
by the other said slide, a thread gripping
device also carried by the last said slide, a
pull-off lever for the needle thread pivotedly
mounted beneath said throat plate, and
means in timed relation with the movement
of the work clamp and its feeding means for
operating the said pull off lever. )

6. In a sewing machine the combination
with a throat plate, of two slides mounted
beneath same, a rocking lever pivoted to a
point stationary with said throat plate, links
from opposite ends of said rocking lever
connected with said slides, means connected
with one of said slides for reciprocating

same, an upper thread trimmer carried by °

935,662

one said slide, a lower thread trimmer car-
vied by the other said slide, and a gripper
for the lower thread also carried by the last
said slide.

7. In a sewing machine the combination
with a throat plate and a reciprocating slide
mounted beneath same, said slide having a
portion constituting a gripping surface sta-
tionary relatively to said slide, a gripping
member pivoted to said slide arranged for
co-action with said gripping surface, a
spring arranged to bear against the opposite
side of said pivoted gripping member, said
pivoted member and spring also co-acting to
form a second set of gripping surfaces, and
a trimming knife rigidly secured to said
slide between the gripping surfaces and the
throat plate.

8. In a sewing machine the combination
with a throat plate, of two slides mounted to
reciprocate beneath same, a connection be-
tween the slides compelling simultaneous
movement thereof in opposite directions, a
horizontally arranged trimming knife car-
ried by one said shide, gripping means car-
ried by the same slide immediately beneath
the said trimming knife, a trimming knife
carried by the other said slide arranged with
its cutting edge at right angles to the cutting
edge of the other said knife, said throat plate
arranged with a shoulder for co-action with
the said trimming knife, and means for mov-
ing a thread of the machine laterally in front
of said shoulder across the path of move-
ment of the last said knife.

9. In a sewing machine the combination
with a reciprocating needle bar and a needle
thread trimming device, of a gripping mem-
ber pivoted to a stationary point adjacent
the said needle bar, said grippmg bar having
a portion adapted when operated to directly
engage the said needle bar and to grip the
needle thread between itself and the said
needle bar, manually operated means for ef-
fecting a cutting operation of the said trim-
mer, and a connection between the said grip-
per and the said manually operated means
for causing the operation of the said gripper
just prior to the operation of the said trim-
mer.

10. In a two thread sewing machine, the
combination with a bed plate, lower thread
mechanism arranged beneath the bed plate,
and upper thread mechanism including a re-
ciprocating needle arranged above the bed
plate, of a throat plate located in an onening
m the said bed plate, a slide mounted to re-
ciprocate immediately beneath the said throat
plate, a trimming knife for the lower thread
carried by the said slide near its upper sur-
face whereby said knife rests immediately
against the under surface of the throat plate,
a gripper carried by the slide beneath the
trimming knife, and means for reciprocating
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the slide to sever the thread, grip the thread
end and draw thread from the source of
supply.

11. In a two thread sewing machine the
combination with a throat plate, of a slide
mounted beneath the throat plate, a trim-
ming knife for the lower thread mounted
upon the said slide and relatively stationary
therewith, a gripper mounted upon the said
slide beneath the knife, said gripper adapted
to engage and grip the sald lower thread,and

means for reciprocating the said slide to
cause the gripper to engage the lower thread,
the trimmer to sever same and the gripper i1

its further movement to draw out, thread 15
from the source of supply after it has been
severed by the trimming knife.

HENRY F. KEEGAN.
Witnesses:
Janzs C. Coarin,
Lynax S. Anprews, Jr.




