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To all whom & may concermn:

Beit knownthatl, FRANCIS ARTHUR MILLS,

a citizen of the United States, and a resident

of Philadelphia, county of Philadelphia, and

5 State of Pennsylvania, have invented a new

and useful Improvementin Sewing-Machines,
of which the following is a specification.

My invention is directed to improvements

in sewing-machines particularly designed for

10 turned and for welted shoes; and my said im-

provements consist of certain novel parts and

combinations of parts, which are particularly

pointed outintheclaimsconcluding thisspect-
fication. | o
r5 1 have represented in the accompanying
drawings a machine embodying myinvention
~in the form in which I prefer to employ it;
but it will be understood that my invention
isnot limited to the forms herein shown or to

»0 its use in the particular machine shown.
Referring to the drawings, Figure 1 1s an
elevation of the right side of the machine, the
parts being in the positions they occupy at

the time the needle is in the work to receive
. 25 the thread in the barb of the needle.

is a similar view in which the parts are shown

in the positions they occupy prior to setting
the stitch, the loop having been opened to al-
low entrance therein of the stitch-tightening

3o instrument. Fig. 3 shows a similar view in
- which the parts occupy the positions they do
in tightening and setting the stitches. . Hig.

4 shows in perspective the loop-opener and
the stitch-tightener in their relation to each

35 other and to the needle and the lever con-

nections for the loop-opener and tightener..

Figs. 5, 6, and 7 show the mechanism for ma-
nipulating the loop after it has been pulled
through the work to set and to tighten the
40 stitch in the positions seen, respectively, in
IFigs. 1, 2, and 3. |
of the loop on the needle toreceive the action
of the loop-opener. Figs. 9,10, and 11 show
the operating-cams for the stitch-tightening
45 mechanism. Fig. 12 shows different side

views of the loop-opening finger. Kigs. 13, 14,

and 15 are detail views of the stiteh-tighten-
ing device. . o :
The machine shown hasits operating parts

5o organized in a suitable frame structure.

Fig. 2 ;

Fig. 8 shows the position

| 4, the needle-guide; '5, the Jooper; 6, the feed

device; 7, the back-gage; 8, the slide-rest,
and 9 is the tension device, all of which have
operating connections for imparting to them 55
their proper functions in the operation of sew-
ing the shoe. These members and their op-
eration being well known in the art, it 18
deemed unnecessary to particularly describe
them herein. | |
WhileI haveshown myinvention embodied
in the form which I prefer, I wish to be un-
derstood as not limiting myself to such form
or to the use of my invention in the particu-
lar machine shown, as it is obvious that my 65
invention for tightening and setting stitches
can be used with other forms and construc-
tions of machines for forming the well-known
chain or loop stitch. | |
" The mechanism which I have designed and 7o
applied to the machine for tightening and set-
ting stitches consists, primarily, of two de-
vices, one a loop-opener and the other a stitch
tightener or take-up, both operating sepa-
rately and also conjointly. 175
The loop-opener consisis of an arm or fin-
aer 10, arranged to operate upon theloop 11 be-
tween the needle and the work and is adapted
to engage one part or side 12 of the loop and
open it to one side on the needle, so that it 8o
will be held open to allow the stitch-tighten-

60

| ing instrument to enter within the loop to per-

form its function. The loop-opener 10 1s
mounted for operation upon a shaft 15, sup-
ported in horizontal position in that part of 83

‘the machine which contains the sewing mech-

anism, and is by suitable connections cansed
to vibrate in pendent relation above and at
right angles to the line of the loop. These
connections may be a lever 14, having a roll go
15, and a suitable cam 16, engaging the roll

| to actuate the lever in the proper time for the

purpose stated. This lever has its fulerum
17 preferably at the rear of the machine and |
atits front end is adjustably connected to the g5

loop-opener shaft 13 by an arm 13, whereby
the loop-opening finger can be timed to en-
gage and open the loop in proper relation to
the movements of the needle. The means
shown for making this adjustment is a pivot- 100

ally-connected right-and-left screw-coupling

21is the barbed needle; 3,the needle-carrier; | 19, having jam-nuts 20, whereby the coupling
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islengthened and shortened, which causes the |

loop-opening finger to engage the loop sooner

- or later to cenespond with 1]1e movements ot

" the needle.

The cam .16 for operating the
loop-opening-finger connections is so formed
and timed as to cause sald finger to engage

and to open the loop after the needle has

~pulled the loop, so that it can be engaged by

10

e

the opening-finger. During the enwaﬂ'ement
of the loop _opening finger Wit.h the loop the

‘needle remains substantially at rest long

enough to allow the loop to be opened and the
stitch-tightening instrument to enter the loop
and pullthesame back of theneedle to tighten
and set the stitch. At the time the stitch 1s
about to be tightened the action of said cam

- will cause the loop-opener to return substan-

20

25

tially in line with the needle and with the
loop while the stitch 1s being tightened. ''he
loop-opening finger will then move to its start-

ing position to allow the needle, needle-guide,

and needle-carrier to move forward.

The stitch-tightening instrument consists
of an armorfinger2l, arranged, preferably,to
enter within the open loop between the nee-
dle and the loop-opener, and i1s adapted to

- . engage the loop of the needle and to pull it

35

40

out of the barb of the needle and from the

work to tighten and set the stitch. This

stitch-tightening device is mounted upon a
horizontal shaft 22, supported in position in

that part of the machine which contains the |

sewing mechanism, and is by suitable connec-
tions caused to vibrate substantially in the
line of the loop. These connections may be
a crank-arm 23 and a link 24, connecting a
lever 25, which 1s fulerumed at 26 upon the
nmchme and a suitable cam 28, engaging a
roll 28' of said lever to actuate the lever at the
proper time for engaging the loop in proper
relation to the movementsof theneedle. The
cam 28 for operating the stitch- tmhtemnﬁ' fin-

- ger 21 is so formed &1161 timed as to cause the

~andtheopening-finger has performed itsfunc-

<o

said finger to enter within the loop after the
needle has pulled the loop through the work

tion. Having entered the loop, the tighten-
ing-finger will be caused to engage theloopand

pull upon it, so as to carry it back of the nee-

dle and by such pulling action upon the loop
tichten and set the stiteh. During this stitch-

' tightening function the loop-opening finger

60

will be caused to return substantially in line

with the loop to allow a more effective pull
upon the loop by the tightening-finger. The
stitch having been tightened, the tightening-

finger will be caused to move forward to give

a sufficient slack in the loop to permit of the
feed of the shoe the length of a stitch, and in
this position the finger will remain at rest
until the loop-opener ha,s moved back to its
starting position to permit the needle, the
needle-ﬂmde, and the needle-carrier to move
forward to the work. As the point of the
needle reaches and is about to enter thé work
the stitch-tightening finger will be caused to

ogive up the loop. Slmultaneoufslv with this

movement of the tightening- ﬁneel the needle

will be moving thlou 0'11 the wmk to receive

the next loop and to repeet the operation of
forming the next stitch.
It vnll be noticed, referring to Fig. 7, that

the way in which the stitch-t w*htenet enﬂ'egee
the loop causes the latter to be maintained

in its proper relation with the needle, and for

this purpose I prefer to provide the tln'hten-
ing instrument with a notch 29 to receive and

prevent the loop from slipping down upon the

tichtener and out of the groove of the needle.
I prefer to make the beub on one side of the
needle and a groove extending theretfrom to-

ward the pomt around to the opposite side, -

so that when the needle has pulled the loop
to its full limit the strands of the loop will be
open, one a little obliquely above the other,

as seen in Fig. 8, and thereby hold the loop in

-an open n031t10n so that one strand 12 will

be struck by the loop-opening finger 10 and

-opened to one side of the needle, as seen 1n
- Fig. 6.

Referlmn' to the relatne positions of the
Joop-opener and the stitch-tightener, I prefer
to arrange the former in a pendent position,
so as to engage the loop from above, and the
stitch-tightener standing up, so as to enter

the loop from beneath; but it is obvious that

these devices may be otherwise arranged.
Referring to the connections for operating
the loop-openerand thestiteh-tightener,l pre-
fer to use arms arranged to give a rocking
motion to the shafts of said loop-manipulat-

“ing parts, and it will be understood that such
‘rocking movements are caused by the engage-

ment of the lever-actuating parts of these con-
nections with cam-grooves, so that the loop-

~opener and stitch-tightener will be positively
~actuated in all their movements.

It is important to notice that the stitch-

tightening instrument 1s mounted in the

frame back of the stitch-forming mechanism,

s0 as to beout of the way of the loop-forming
“mechanism, which permits the actuating end
~of the Stlt(;h tichtening instrument to move
toward the work to give up .the loop while

the needle is pullmn‘ the succeeding loop

“through the work, and during this opetatiou

the thread will Sllp around the finger.
I prefer to hang the loop-opening finger 8o

‘that its acting end will stand curving towmd
“the loop and terminate in a bend toward the

needle standing slightly downward and hav-
ing a lip staudmﬂ' on a bevel at theend. The
curve 34 is to allow the finger to pass beneath

the needle-guide when moving to open the

loop. The bend 35 is to allow the stitch-

70

75

SOL

0Q

106G

105

110

115

I120

125

tightening instrument to pass in line with

between the loop opener “and the needle. I

- move in advanee of the needle -carrier and | have illustrated the supportmﬂ' struetule Of

this bend to enter and engage the loop with- .
out striking the openmﬂ*-ﬁnwel and the bevel-
. 11p 36 1st0 hold thestrand of the loopin proper
position in opening if, as seen in Figs. 6 and
1 13,1n which the tiwhteninﬂ' instr ament is seen
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the machine as having theformof an inverted |
arch 30, and within this arch suitable cylin-

ders 31 are mounted for containing operating-

cams of the stiteh-forming mechanism and of

the other operating membels

In the drawings the proper relation of the
cam-paths 1s shown in dotted lines, not only
as to their relation with each other, but also as

~ totheir relation to the respective positions of

Io

needle
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the loop-opener, the stiteh-tightener, and the

ating cam bem-:r Fig. 9, the loop- openel -a.e-
tuatmﬂ* cam being I‘10" 10, -and the stitch-
tlﬂ‘hteﬂel 'wtuatmn* cain bemﬂ' Fig. 11.

The needle-carrier 1s connected Wlth an op-
erating-lever 32, fulerumed in the arched
frame by a c,ouplmﬂ'-lmk 33, said lever being

operated by the cam 40, and it will be seen and

understood that the needle-carrieris mounted
to have an oscillating movement to present
the needle to the looper to receive the thread
and pull it through the work, as shown 1in
Kig. 1.

 Referring to Fig. 12, the full lines show the
position the loop-opener occupies at the time

the stiteh is being tightened, and which posi-

tion is central or substantlally in line with
the needle and the loop, as seen 1n Iigs. o,
7, and 14. Thedotted lines to the right show
the starting position, which is durmn'the op-
eraftion of the needle receiving the 100p and
pulling it through the work, as seen in Iigs.

1, 5, and 15, and the dotted lines to the left

show the position the loop- -opener has when
holding open the loop, as seen 1in I‘lﬂ‘s 2, 6,
and 13

- Fig. 13 shows a detail view looking down,
the stitch-tighteninginstrument and the loop-
opening finger being in their respective posi-

tions when the stitch-tightening instrument

has entered the loop and 1s about to engage
the same. Fig. 14 shows a like view, the
stiteh-tightening instrument or take-up hav-
ing tichtened and set the stitch and the loop-

opening finger having returned substantially

in line mth the needle and the loop, and Ifig.
15 is a like view showing the stitch- twhten-

ing instrument as havmn‘ moved for wmd to

permit the loop to be pulled off of said instru-
ment in the operation of forming the next

“stiteh and the loop- Opemnw ﬁnfrer moved to
its starting position. |
S | beheve myself to be the first to have de-

vised and to have used a take-up which 1s

caused to enter and engage the loop after it

is drawn through the wmk by the needle and
to draw upon said loop back of the needle. I

also believe myself to be the first to design

and to have used a spreader for opening the
Joop on the needle and torelease said spreader
from its engagement with said loop in ad-

- vance of the f01 ward movement of the needle

in forming a loop-stitch, and I also believe

myself to be the first to have arranged these

finger devices for combinative Opelatl(}ll to
~engage and to seb and tighten a loop- formed-.

In I‘ws 9 10 .:zmd 11 these cam-

stiteh, and ther efore, WIthout restr 10131110‘ my-
self to the details and to the gener al con-
struction and arrangement of the parts here-

“inbefore described in illustration of my in-

vention,

What I clmm broadly and Speuﬁeally, and
desire to secure by Letters Patent, 18—

1. In a sewing-machine, the combmation

75

with a looper and a barbed needle and oper- .

ating means therefor, a stitch-tightening in-
strument or take-up and a loop-opener, means

open the loop, and means to cause said take-
up to engage the opened loop to tighten and

| set the smteh in the way substantmlly as de—

scribed.

9. In a sewing-machine, the combination
with a looper and a barbed needle and oper-
ating means therefor, a loop-opener having
its aetmn' end for med to engage one side or
strand of the loop, actuating means for said
loop-opener, a stitch- t1ghten1nﬂ* instrument
arranged to enter and engage the open loop
and means for operating Sa,ld stitch-tighten-
ing instrument.

3 In a sewing-machine, the combination
with a looper and a barbed needle and actu-
ating means therefor, of mechanism for set-
tmﬂ' and tightening the stitech including a
loop opener alrann'ed to engage one sme or
strand of the 100p drawn thmucr*'h the work
by the needle.

4. In a sewing-machine, the combmatlon

with the looper cmd a ba1bed needle and ac-
tuating means therefor, of a vibratory loop-

opener and a stitch- tiﬂ'htenmw instrument,

| to cause said loop-opener to engage and to-—— - -

80

9o

95
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and means for causing smd st1teh tlfrhtemnn' o

instrument to engage the loop between the
needle and the loop-opener.

5. In a sewing-machine the combination
with a barbed needle and operating means
therefor, of a stiteh-tightening instrument
arrancred to enter and engage the loop and
pull it away from and back of the needle and
means for actuating said stitch- twhtemnn in-
strument. ~ -

6. In a sewing-machine, the combination
with a looper .:llld a bmbed needle and actu-

ating means therefor, of a loop-opener and a

stltch tightening 1n5t1ument arranged to op-

erate on the loop on the needle side of the

work substantially at right angles to each

other to tighten and set the smtch and means
for aetuatmﬂ' sald devices.

7. In a'sewing-machine, the combination
with a looper and a barbed needle and actu-
ating means therefor,
1anﬂ*ed to operate upon the loop in front of
the needle and a stitch-tightening instrument
arranged to enter the 100p inir ont of the nee-
dle and actuating means for said devices.

8. In a Sewmmmaehme the combination
with a looper and a barbed needle and actu-
ating means, of a loop-opener and means for
operating it across the line of the movement

of the loop, a stiteh-tightening instrument on
‘the needle side of the work f01 enteunﬂ' and

of & loop-opener ar-

105

IIO

115

120

125

130




“engaging said loop, and means for operating |

said stiteh-tightening instrument to pull upon
the loop whlle moving backward.

9. In a sewmmmaehme, the combination
with stitch- forming mechanism including a |

barbed needle, of a stiteh-tightening instru-

~ment or take-up mounted on a fixed fulerum

[O

-means-tfor-actuating said-opener-and -tight--|-

20

25

back of the needle, and means to cause said
instrument to e11te1 the loop and pull it to
tighten and set the stitech and to move for-

ward to give up the loop to permit the needle
to form the next stitch.

10. In a sewing-machine the eembmatlon

with stiteh- fOllI]ll’lU‘ mechanism meludmﬁ' a

barbed needle, of a stitch-tightening mstru-
ment or teke-up mounted on a fixed fuleram
back of the needle and a loop-opener to en-
vage the loop at one side of the needle and

ener, substantially as described.

11. In a sewing-machine, the combination
with stitch- f01m1nﬂ' mechamsm including a
barbed needle, of a loop-opener m*ranged to
engage the loop on the needle and a stitch-
tightening instrument arranged toengage the
loop and to take it from the barb of the nee-

~dle, the acting ends of the loop-opener and

the stitch-tightening instrument -vibrating

- substantially at right angles to each other,

3G
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and mechanism for aetuatmn‘ the said wbre
tory devices.

12. In a sewing- maehme the combination

with a looper and a hook-needle, and actuat-
ing means therefor, a stiteh-tightenin o mech-
anism comprising two Instruments to pull
upon the loop, one operating in a,dvanee of
the other to take the loop. |

13. The combination in a sewing- maehme
of a looper and hook-needle, a 1eep -opener,

an instrument to engage the loop of thread
and exert a strain upon it in the line of the |

loop pulled out by the needle, and eetuatmﬂ'
mechanism for said devices.
- 14, In a hook-needle eewum-mdehme and
in combination with stitch- formmn' mechan-
1sm Including
ranged to enter and engage the loop after it
1S d1 awn through the WOI‘k by the needle, and
actuating meehamem whereby it 1s caused to
draw upon the loop back of the needle.

15, In a sewing-machine, and 1in combina-
tion with stitch-forming mechanism ineclud-
ing a hook-needle, of an instrument or take-
up arranged to enter the loop and actuating
means to cause said instrament to draw upon
the loop back of the needle,-after the latter
has ceased its backward movement

16. In a sewing-machine, and in combina-

tion with loop-stitch-forming mechanism in-
cluding a hook-needle, a ta,ke-uo having the
form of a finger and aetuetmﬂ' meehemsm
therefor wher eby it 18 caused to enter the loop
drawn out by the needle and to pull on the

loop to give it a length greater than the,t oiven

1t by the needle. 1
17. In a sewing-machine and in eombme—

tion with stitch- fm_mmfr mechanism includ-

a hook-needle, a take-up ar-

-

tuating mechanism f01 e

- IHU' on a

623,007

ing a hook-needle, an instrument or ta,ke -up

COIlblStlI’.lO‘ of a pomtwely-\?lbl atory finger lo-

cated on that side of the work to Whl_eh the
loop is pulled by the needle and means to

cause said finger to enter the loop after it has

been pulled through the work by the needle
and take and pull the 100p away from and
back of the needle.

18. In a sewing-machine and in combina-

75

tion with stitch-forming mechanism includ-

ing a hook-needle, of an instrument or take-
up having the form of a finger, and means

whereby it is caused to enter the loop pulled
by the needle, ea,lly the loop back of the
needle and remain within the loop during the
tichtening of the stitch.

19 The combination in a loop- stitch sew-
ing-machine, of stitch-forming mechanism

eonSIStmﬂ' of & poswwely -vibratory finger lo-
cated to engage one side of the loop drewn

out by the needle, and an instrument consist-

ing of a positively-vibratory finger, located
and arranged to enter the loop after it has
been epened and to pull it back f1 om the barb
of the needle.

20. In a sewing-machine a,nd In eombme—
tion with stiteh- f01 ming mechanism includ-

ing a hook-needle, of "a take-up arranged to-
| enLel the loop dlawg out by the ”11ee(11e, and

means for operating said instrument to cause

it to move back with the needle and beyond

the limit of its stroke to take, pull upon and
support the loop back of the needle and to
move forward with the needle to give up the
loop in the formation of the next stitch.

21. In a sewing-machine, and in combina-

‘tion with loop- stlteh formmfr mechanism in-

cluding a hook-needle, a loop-opemnﬂ* finger
ter I]’llIl&tl]J‘T in a eonet1 uction adapted to seize
the loop ot thread drawn out by the needle,
and actuating mechanism whereby said
opener is eeused to vibrate across the line of
the loop to seize and open the loop on the
needle.

22. In a sewing-machine, and in eembmqw

tion with stitch- fel.mme‘ meehemsm includ-

“ing a hook-needle, of a loop-opener arranged

to engage and open the loop drawn out by the

30

including-a-hook-needle, with-aninstrument. .. =

Qo

95

ICO

105

I10O

I15

needle and while the latter remains substan- =

tially at rest and to release such engagement
in advance of the forward movement of the
needle and a take-up arranged to enter the
Ioop, move back with the needle to take the
loop from it, and to move toward the work

120

with the needle to give up the. loop, and ac- .

eemnﬂ' these several

movemente

23. In a ‘SGWIDG‘—m&ChIHB, and in eembme-
tlen with stiteh-forming mechanism includ-
ing a hook-needle, of a teke -up finger vibrat-
ixed falerum, arranged te enter the
100p, and means wher eby sald finger is caused

125

130

to pull the loop a greater dlstenee than it 1s

-pulled by the needle and to supportsaid loop.

24. In a Sewmﬂ'-maehme and in combina-

;_tlon with leop-stitch f01 ming meehamsm in-
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cluding a cmved hook_-needle a take-up in- | -maulptllate the loop of thread drawn through
_strument toenter and engage the loop drawn | the work by the needle, the said loop undel
out by the needle and form a support around | such manipulation being thereby caused to
which the loop slips in the formation of the | draw the previously - formed loop. into the 15

s stitch, and actuating means. work for tightening and setting the stitches
29. I‘or twhtemnn‘and settmc-'mc}p st1tehes and aetuatmn‘ means for such mstl ument.
in sewmfr-maehmes and in combination with BT |
a thmad looper, a curved hook-needle and | - - FRANCIS A. MILLS.
actuating mechanism therefor, of a trans- | In_ plesence of—
10 versely- Vlbmtory loop-opener and a stitch- - A, E. H. JOHNSON,

tmhtemnw instrument ar rann‘ed to enter and | A. ROLAND JOHNSON.
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