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UNITED STATES 

1,707,068 

PATENT OFFICE. 
CHARLEs F. RUBEL, OF CHICAGO, ILLINOIS, ASSIGNOR To UNION SPECIAL MACHINE 

COMEANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

STITCH-FORMING MECHANISM FOR SEWING MACHINEs. 
Application filed January 29, 1927. serial No. 164,50s. 

The invention relates to new and useful 
improvements institch forming mechanism 
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for sewing machines, and more particularly 
to a thread laying mechanism for a multiple, 
needle covering stitch forming mechanism. 
An object of the invention is to provide 

a covering thread laying mechanism for a 
multiple needle machine having one needle 
point set higher than another needle point, 
wherein the needle with the lowest set point 
cooperates with the covering thread laying 
mechanism in the positioning of the cover 
ing thread so as to be secured to the fabric 
by the needle thread loops. 
Another object of the invention is to pro 

wide a thread laying mechanism wherein the 
covering thread is laid in loop form through 
the aid of a movable thread guide and a co 
operating thread hook, wherein said hook 
and guide are so positioned and timed as to 
carry the covering thread against one of 
said needles, and in rear of another of said 
needles, said needles being set at different 
heights to permit the covering thread to be 
laid as stated. 
A further object of the invention is to 

provide a covering thread laying mechanism 
including an oscillating thread guide and 
an oscillating thread hook which are mount 
ed to swing in opposite directions about in 
dependent vertical axes, which hook and 
guide are oscillated by a single vertical 
shaft, and wherein the vertical shaft is 
oscillated by a horizontal shaft receiving 
its oscillations from the main shaft. 
A still further object of the invention is 

to provide a covering thread laying mech 
anism of the above type, wherein the thread 
hook is mounted to oscillate about a vertical 
axis located in rear of the vertical axis of 
the thread guide. 
These an other objects will in part be 

obvious and will in part be hereinafter more 
fully disclosed. 

in the drawings which show by way of 
illustration one embodiment of 
tion 

ifigure 1 is a front view showing a portion 
of the inachine embodying my improvement; 

Fig. 2 is a view showing in end view, the 
mechanism at the free end of the over 
hanging airn, and in side view, a portion of 
the Work supporting arm; 

Fig. 3 is a view partly in section and 

the inven 

partly in elevation from the rear of the 
machine; 

'Fig. 4 is a detail showing the stitch form 
ing mechanism as viewed from in front of 
the needles; 

Fig. 5 is a perspective view of the thread 
laying mechanism, also showing one of the 
supporting brackets detached; 

Fig.6 is a sectional view on the line 6, 6 
of Fig. 2; S. 

Fig. 7 is 
of Fig. 2; 

Fig. 8 is a view similar to Fig. 7, with 
the thread hook and thread guide moved to 
the other ends of their strokes; 

Fig. 9 is a detail showing the arrange 
ment of the needles, the thread guide and the 
thread hook, and diagrammatically, the seam 
formed thereby; r 

Fig. 10 is a diagrammatic enlarged plan 
view of the seam; and 

Fig. 11 is a diagrammatic view showing 
the needles, the material, the covering thread 
guide, and the covering thread hook at the 
time when the strand of the loop in the cov 
ering thread is laid against one of the 
'needles. 

The invention is directed broadly to a cov 
ering thread laying mechanism for a sew 
ing inachine. The machine includes a plural 
ity of needles, preferably three, a single 
looper which cooperates with the needles be 
'neath the work support, and a covering 
thread laying mechanism which cooperates 
with the needles above the work support. 
The needle points are set at different heights, 
with the needle, the loos of which is first 
entered by a looper, set the highest. The 
machine may be further provided with a 
trimming mechanism, if the machine is used 
for operating upon knit goods, so that the 
edges of the fabrics being joined and cov 
ered, may be trimmed. The machine may 
also be provided with means for lapping the 
fabric sections after they are trimmed and 
prior to the stitching thereof, the lapping 
of the sections being within the limits of 
the covering stitches. The invention is di 
rected particularly to this covering thread 
laying mechanism which includes an oscil 
lating hook and an oscillating thread guide 
mounted to oscillate about independent 
vertical axes. The thread hook and thread 
guide are SO positioned and timed, that the 

a sectional view on the line 7, 7 
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hook forms a loop in the covering thread, 
and as it moves to the inner end of its stroke, 
the thread guide also moves to the inner end 
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The covering thread may 

of its stroke, and the thread between the eye 
and the hook is carried against the needle 
having the lowermost point, engaging said 
needle somewhere in the region of the eye. 

also be carried 
against the middle needle, if three needles 
are used, depending upon whether the needle 
is set sufficiently low to be engaged by a cov 
ering thread, or sufficiently high, so that the 
covering thread will pass beneath the same. 
The needle with the highest set point is set 
sufficiently high so that this strand of 
the covering thread loop between the 
hook and the thread guide is carried in 
rear of said needle. This forms a loop in 
the covering thread which is entered by 
the needle point which is lowest set, and also 
by the middle needle, if the point is set 
sufficiently low as to be engaged by the said 
strand of covering thread. The thread hook 
and thread guide for the covering thread 
are both oscillated by a vertical shaft 
which carries arms projecting in opposite 
directions, and one arm is connected to the 
hook, while, the other is connected to the 
thread guide. The respective connections 
between these arms, and the hook and the 
guide are such that the hook and guide will 
be, moved in opposite directions; that is, 

35. 
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toward each other or away from each other 
upon an oscillation of the vertical actuating 
shaft, therefor. This vertical actuating 
shaft may be operated in any suitable way, 
depending upon the character or type of 
machine in which the improved covering 
thread laying mechanism is employed. 

Referring more in detail to the drawings, 
I have shown my improved covering thread 
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laying mechanism as applied to a feed-of 
the-arm machine designed particularly for 
stitching tubular work. I have also shown 
this type of machine as equipped with a 
trimming mechanism and a differential feed for operating upon knit goods. It is to be 
understood, however, that the invention may 
be used in other types of machines; as for 
example, a flat bed machine, and it is also 
adapted to be used for forming covering 
stitches in woven materials as well as in knit 
materials, and when used in connection with 
woven materials, a single feed may be used, 
and the trimming mechanisms dispensed 
with. . 

(0. 

I will now describe the present embodi 
ment of the invention which consists in a 
work supporting arm 1 which is cylindrical 
in form, and the material to be stitched is 
placed around the arm, the edges of the ma 
terial brought to a meeting line and over 
lapped, if desired, and then fed off from 
the end of the arm. Located in this work 

65 supporting arm is a feeding mechanism, 
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which includes a main feed dog 2, and a 
differential feed dog 3. Also located in this 
work supporting arm is a thread carrying 
looper 4. These parts are of the usual con 
struction, and have only been indicated in 
a very diagrammatic way. The material 
is held on the Work support by a presser 
foot 5, carried by a presser bar 6. This 
presser bar 6 is mounted in the free end of 
an overhanging arm 7. The overhanging 
arm is carried by a standard S in which is 
located the main operating shaft 9 (see Fig. 
3). Also mounted in the overhanging arm 
7 is a needle bar 10, which is reciprocated by 
a needle lever 11 actuated from the main 
shaft 9. The needle bar 10 carries three 
needles 12, 13 and 14. The needle 12 is set 
so that its point is considerably lower than 
the point of the needle 14, while the central 
needle 13 is set with its point higher than 
the point of the needle 12 and lower than the 
point of the needle 14. This setting of the 
needle points, one higher than the other is 
the usual form or arrangement of the neidles 
where there are a plurality of needles, and 
a single looper cooperating with all of the 
needles. The presser foot is provided with 
a slot, 15 leading into the forward end the re 
of, and a V-shaped rib 16 carried by the work 
supporting arm cooperates with the slot in 
directing the edges which are to be joined by 
the stitching mechanism in an upturned posi 
tion, so that the edges may be trimmed be 
fore they are covered by the stitches. The 
machine is provided with a trimming mecha 
nism including a stationary trimming blade 
17 and a movable trimming blade 18. The 
movable trimming blade moves across this 
slot in the presser foot and trins the up 
turned edgeportions of the fabric sections. 
after which the presser foot is provided with 
means for turning said trimmed edge por 
tions down into overlapped relation. In 
Fig. 10 of the drawings, I have shown one 
of the fallic sections at F, and the other 
at F. The presser foot is provided with a 
needle opening 19 through which the three 
needles pass. 
The movable trimming blade 1S is carried 

by an arm 20, which in turn, is carried ly 
a yoke 21 mounted to oscillate about the 
presser bar 6. The upper end of the yoke 
is engaged by a spring 21 which bear's 
against a collar 22 fixed to the 'esser lar 
6, and this spring yieldingly holds the mov - 
able blade in shearing relation to the sta 
tionary blade. The yoke is provided with an 
arm 23 which is connected by means of a 
link 24 to a crank 25 on a shaft 26 jour 
inaled in bearings 27 and 28 at the rear of 
the machine. This shaft 26 is provided with 
an arm 29, and a link 30 attached to the arm 
29 cooperates with an eccentric member 31 
on the main shaft 9. Thus it is that the 
shaft 26 is oscillated, and when said shaft 
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ing thread hook 33. The thread guide 32 
() 

tical shank 36 which is secured in said sleeve 
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is oscillated, it will oscillate the yoke carry 
ing the movable trimming biade, and this 
will cause said blade to trim the edge por 
tions of the fabric sections. . . . 

Associated with the needles is a covering 
thread laying mechanism which includes an 
oscillating thread guide 32 and an oscillat 
is fixed to a lever arm 34. Said lever arm 
34 has a depending sleeve portion 35, and 
the thread guide 32 is provided with a ver 
portion 35 by set screws 37.37. The lever 
arm 34 is secured by a vertical pivot bolt 
38 to a bracket 38', which in turn is secured 
to the overhanging arm by screws 38, 38°. 
Mounted in suitable bearings in the over 

3) 
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sis 

carries the thread guide 32. . . . 

hanging aim and at the rear side of the 
needle head, is a vertical shaft 39. This 
vertical shaft is held from endwise move 
ment in said overhanging alm by collars 40 
and 41 which are fixed to the vertical shaft 
39. The presser foot is provided with a rear 
wardly extending arm 42 carrying a sleeve 43 
which surrounds the lower end of the shaft 
39, and freely moves up and down thereon 
when the presser foot is raised and lowered. 
This vertical shaft 39 is provided with an 
arm 44 carrying a ball stud and a link 45 co 
operating with said ball stud is connected to 
the crank 25 on the shaft 26. 
The shaft 39 is also provided with an arm 

46. A link 47 is pivotally connected to the 
outer end of the arm 46, and this link 47 is 
connected at 48 to the level aim 34 which 

The thread hook 33 is mounted in a. lever 
arm 49. Said lever alm 49 has a depending 
sleeve 50, and the hook has a vertical shank 
portion 51 engaging said sleeve and secured 
therein by set screws 52. This lever arm 49 

Said blacket. is secured to the bracket 388. 
has an arm 53 extending rearwardly from 
the bracket 38, and a pivot bolt 54 passes 
through an opening 55 in the level' arm 49 
and is threaded into an opening in the 
outer end of the aim 53. The bracket 38 
has a forwardly projecting aim 56 which is 
provided with an opening into which the 
pivot bolt 38 is threaded. The vertical 
shaft 39 is provided with a second arm 57 
which is in alinement with the arm 46, but 
projects in an opposite direction from the 
center of the shaft 39. A link 58 is piv 
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3 oted to the outer end of the ai'in 5 
pivoted at 59 to the lever arm 
Fies the thread hook. . . . . . . 

and is 

From the above it will be obvious that 
when the shaft, 39 is oscillated, it will oscil 
late the thread hook 33 through the link coin 
nection 58, and will also oscillate the thread 
guide 32 through the link connection 47. 
The link 47 is connected to the lever arm 34 
at a point intermediate the pivotal point of 
the lever arm and the thread guide, while 

to the link and the hook. 

presser foot to be raised and lowered. 

engages the covering thread c. 

49 which car 

the link 5S is connected to the lever arm 49 
at one end thereof, and the pivot point of 
Said level' arm 49 is between this connection 

As a result, when 
the vertical shaft is oscillated in one direc 
tion, the hook will be moved one way and 
the thread guide will be moved the other 
Way. That is, the thread hook and thread 
guide will be moved toward each other, and 
when the shaft is oscillated in the other di 
rection, then the thread hook and thread 
guide will be moved away from each other. 
The covering thread is indicated in the 

drawings at c. The covering thread is led 
from the supply through suitable guides, and 
finally to the stationary thread guide 60 car 
ried by the presser foot. The covering 
thread then passes through a thread guide 
61 on the shank of the thread guide, and to 
the thread guide 32. The thread guide and 
thread hook are disposd a sufficient distance 
above the presser foot as to permit the 

Said 
thread guide and thread hook oscillate in 
fixed planes relative to the needle head on 
the overhanging arm. The thread of the 
needle 12 is indicated at in the thread of 
the needle 13 is indicated at n', and the thread 
of the needle 14 is indicated at n°. The 
thread guide oscillates from an outer posi 
tion, as shown in Fig. 7, to an inner position, 
as shown in Fig. 8. At the same time, the 
thread hook moves from the outer position, 
shown in Fig. 7, to the inner position, shown 
in Fig. 8. As the thread guide and thread 
hook move to their inner position, the needles 
are at the upper ends of their strokes, and 
are descending. The thread guide 32 is so 
ivoted on its supporting bracket. 38' that 

the path of movement of the thread guide is 
from in front of the needles to a position 
slightly in rear of a vertical plane containing 
the center of the needles. The thread hook 
swings in a longer arc, as the pivotal Sup 
port for the thread hook is in rear of the 
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pivotal support for the thread guide. The 
thread hook movesin a path, therefore, from 
in front of the needles to a point Substanti 
ally terminating in a vertical plane contain 
ing the center of the needles. As the thread 
hook moves to the inner end of its stroke it 
through the thread guide 32 between the 
thread guide and where the covering thread 
is interlocked with the stitching threads at 
the previous stitch. The thread hook, there 
fore, forms a loop indicated at 6' in Fig. 9 s of the drawings. The strand running be 
tween the hook and the thread guide is car 
ried against the needles 12 and 13. As 
clearly shown in Fig. 4 of the drawings, the 
needles at this time are at such a position 

passling 

2) 

in their path of reciprocation, that the points 
of the needles 12 and 13 are below the cover 
ing thread, while the point of the needle 14 130 
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is well above the covering thread. This is 
clearly shown in Fig. 11 of the drawings. 

- As will be clear from Fig. 9 of the drawings, 
the strand of the loop 7 extending between 
the hook and the thread guide, and which 
engages the needles 12 and 13, Will be posi 
tively held in front of said needles by the 
needles themselves, while this same strand 

10 
of the thread loop c' is carried in rear of 
the needle 14. Thus it is that the two 
needles 12 and 13 enter the thread loop c' 
while the covering thread is laid around the 
needle 14 and anchored or secured to the 
fabric preparatory to the forming of the 
next thread loop in the covering thread. 
This is an important feature in my inven 
tion, as I have provided a covering thread 
laying mechanism wherein the needles, them 
selves become positive elements in the posi 
tioning of the covering thread and in the in 
suring that the covering thread shall be laid 
in such a way relative to the needles, as they 

2 5 
descend, that certain of the needles will enter 
the covering thread loop, while the other 
needle or needles will anchor the covering 
thread to the fabric. By this arrangement, 
I am able to lay the covering thread in loop 
form, for each reciprocation of the needles, 
and thus fully cover the raw edge of the 
fabric. . . 
It will readily be seen that if the point 

of the needle 13 is raised slightly, even 
though it is not set as high as the point of 
the needle 14, the covering thread c will pass 
in rear of this needle 13. It is essential that 
the covering thread shall always be in front, 
of the needle 12, and always be in rear of the needle 14. The position of the covering 

40 
thread relative to the central needle or 
needles is immaterial. 
From the above it will be apparent that 

I have provided a covering thread laying 
mechanism for a sewing machine having a 
plurality of needles set abreast, which is 
very simple in construction, and wherein 
the cooperating covering thread guide and 
loop. forming hook are moved toward each 

; other and away from each other by a single 

5. 5 
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actuating shaft, and wherein the needles are 
so set, and the hook and guide are so posi 
tioned and timed, that the strand in the 
covering thread loop which is anchored to 
the previously formed stitches, is laid in 
rear of the path of the needles, while the 
strand extending between the hook and the 
guide for the covering thread is laid against 
the needle nearest the hook, and the strand 
thereby deflected in its course between the 
hook and the guide so that said strand is 
laid with certainty in rear of the path of the 
needle nearest, the guide. 

65 

While I have shown my improved cover 
ing thread laying mechanism as embodied 
in a machine for forming tubular articies, 
from knit material, it will be understood, as 
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has already been noted, that the covering 
thread laying mechanism may be used in 
other types of machines without departing 
from the spirit of the invention as set forth 
in the appended claims. 
Having thus described the invention, what 

I claim as new and desire to secure by 
Letters-Patent, is 

1. The combination of a plurality of 
needles; of a covering thread laying mech 
anism cooperating therewith and including 
an oscillating covering thread guide and an 
oscillating hook, a lever arm fulcrumed at 
its end carrying said guide, a lever arm 
fulcrumed intermediate its ends and carry 
ing said hook, a vertically arranged actu 
ating shaft, arms projecting in opposite di 
rections therefrom, a link connecting one of 
said arms with the end of the lever arm 
carrying the hook, and a link connecting the 
other arm with the lever arm carrying the 
guide intermediate the fulcrum therefor and 
the guide, and means for actuating said 
vertical shaft. 

2. The combination of a plurality of 
needles; of a covering thread laying mech 
anism cooperating there with and including 
an oscillating covering thread guide and an 
oscillating hook, a lever arm fulcrumed at 
its end carrying said guide, a lever arm 
fulcrumed intermediate its ends and carry 
ing said hook, a vertically arranged actua 
ing shaft, arms projecting in opposite di 
rections therefrom, a link connecting one of 
said arms with the end of the lever arm 
carrying the hook, a link connecting the 
other aim with the lever arm carrying the 
guide intermediate the fulcrum therefor, 
and the guide, and means for actuating said 
vertical shaft, said last-named means in 
cluding a horizontally disposed shaft, a 
crank arm carried thereby, an arm on the 
vertical shaft, and a link connecting said 
last-named arm to the crank arm on the 
luorizontal shaft. o 

3. The combination with three needles set 
abreast and having the point of the needle 
at one side of the seam lower than the point 
of the needle at the other side of the seann. 
of a covering thread laying mechanism in 
cluding devices positioned and timed for 
forming a loop in a covering threatl and 
placing the strand of said loop running to 
the supply against the sile face of the 
needle with the lowest set point and subse 
quently placing sail strand running to the 
supply beneath the point of the needle at 
the other side of the same and in rear of 
the path thereof, whereby the needle with 
the lowest set point enters the loop formed 
in the covering thread and the covering 
thread is anchored to the fabric preparatory 
to the forming of another loop therein. 

4. The combination with three needles set 
abreast and having the point of the needle 
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at one side of the seam lower than the point 
of the needle at the other side of the seam, 
of a covering thread laying mechanism in 
cluding a covering thread guide oscillating 
firon a position at one side of said needles to 
a position at the Other side thereof and in 
a path in front of the needles, a hook co 
operating with the guide and Oscillating 
from one side of said needles to the other 
side thereof and in a path in front of said 
needles said needles being set so that the 
point of the needles nearest the hook when 
the loop is formed is lower than the point 
of the needle nearest the thread guide at 
this time, said guide and hook being so posi 
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tioned and timed that a loop is formed in 
the covering thread and the strand running 
from the hook to the guide placed against 
the side face of the needle with the lowest 
set point and subsequently moved beneath 
the point and in rear of the path of the 
needle with the highest set point, whereby 
the needle with the lowest set point enters 
the loop formed in the covering thread and 
the covering thread is anchored to the fabric 
preparatory to the forming of another loop 
therein. 

In testimony whereof, I affix my signature. 

CHARLES F. RUBEL. 
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