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UNITED STATES PATENT OFFICE. 
HUBERT P. RICHARDS, OF NEW BRITAIN, CONNECTICUT, ASSIGNOR TO J. 

EVARTS TRACY, OF PLAINFIELD, NEW JERSEY. 

SEWING-MACHINE. 
SPECIFICATION forming part of Letters Patent No. 679,914, dated August 6, 1901. 

Application filed September 12, 1898, Serial No. 690,730, (No model.) 

To all whom it naily concern: 
Beit known that I, HUBERT P. Richarps, 

a citizen of the United States, residing in New 
Britain, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvements in Sewing-Machines, of 
which the following is a specification. 
This invention relates in a general way to 

sewing-machines of that class in which the 
Stitch-making mechanism includes a recip 
rocatory needle, a rotary looper adapted for 
carrying successive loops, and means for re 
ciprocating the needle and rotating the looper 
and whereby the loop of the needle-thread 
may be formed and be engaged by and car 
ried entirely around the looper to inclose a 
lower thread to form a lock-stitch or may be 
carried through a preceding loop to form a 
chain-stitch or a chain lock-stitch; and the 
invention more particularly relates to a so 
called “combined lock - stitch and chain 
stitch' mechanism embodying instrumentali 
ties normally operative for forming a lock 
stitch and also embodying a stitch-changing 
device shiftable into position to engage suc 
cessive loops and to so act, thereon as to effect 

An object of the invention is to provide a 
differential stitch-making mechanism includ 
ing an adjustable tension device and auto 
matically-operable adjusting means for vary 
ing the resistance or effective tension of the 
tension device on the needle-thread in accord 
ance with the requirements as determined by 
the varying conditions present in the making 
of different stitches and at different points in 
the operation of forming any particular stitch. 
A further object of the invention is to pro 

vide in a stitch-making mechanism embody 
ing a rotary looper adapted for carrying two 
loops simultaneously a stitch - changing de 
vice operative independent of the looper for 
engaging one loop and for holding the same 
in such position that the next succeeding loop 
will during the rotation of the looper pass 
there through, a tension device for controlling 
the tension of the needle-thread, and means 
operativo with the stitch-changing device for 
decreasing the stress of the tension device 
upon the needle-thread when the stitch-chang 
ing device is shifted into operative relation 

with the looper and for increasing the stress 
, when the stitch-changing device is thrown out 
of operative relation with the looper, as re 
quired when the stitch-making mechanism is 55 
forming chain-stitches and lock-stitches, re 
spectively. 
A further object of the invention is to pro 

vide in a stitch-making mechanism embody 
ing a rotary looper adapted for carrying a 6o 
plurality of loops simultaneously a stitch 
changing device independent of the looper for 
successively engaging succeeding loops and 
for holding said loops in such position that 
every succeeding loop will pass through a pre- 65 
ceding loop, a tension device for controlling 
the tension of the needle-thread, and two in 
dependently-operating means, one of which 
is automatically operated by a cam on the 
looper-driver shaft and is effective for posi- 7o 
tively varying the tension at predetermined 
points in the rotation of the looper and the 
other of which is automatically operative with 
the stitch-changing device and is effective for 
changing the degree of tension on the needle- 75 
thread, according as a chain-stitch or a lock 
stitch is being made. 

In the drawings accompanying and form 
ing part of this specification, Figure 1 is a 
vertical longitudinal section of a sewing-ma- 8o 
chine embodying my present improvements, 
parts being broken away. Fig. 2 is a hori 
zontal section taken on a line corresponding 
to the dotted line a. a, Fig. 1, showing the 
parts below said line. Fig. 3 is an end view 85 
of the machine as seen from the left in Fig. 1. 
Fig. 4 is a vertical cross-sectional view taken 
on a line corresponding to the line bb, Fig. 1, 
looking toward the left in said figure. Fig. 
5 is a cross-sectional view similar to Fig. 4, go 
taken on a line corresponding to the dotted 
line c c, Fig.1, looking toward the left in said 
figure. Figs. 6, 7, 8, and 9 are perspective 
views of the looper, needle, a portion of the 
work-plate, and a piece of fabric, illustrating, 95 
respectively, four successive positions of the 
parts during the formation of a lock-stitch and 
indicating the positions of the loops when the 
fabric is swung about the needle to form a 
stitch at an angle to the preceding Stitch. Fig. IOC 
10 is an enlarged cross-sectional view of the 
tension device for the needle-thread and apor 
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tion of its actuating instrumentalities, the said 
section being taken on a line corresponding to 
the dotted line bb, Fig. 1. Fig. 11 is a cross 
sectional view of the parts shown in Fig. 10, 
taken on a line corresponding to the dotted 
line ee in said figure and showing the parts 
above said line. Fig. 12 is a side view of a 
portion of the feed-adjusting device detached. 
Fig. 13 is a perspective view of the pivot-plug 
of said feed-adjusting device detached. Fig. 
14 is a diagrammatic view illustrating the 
relative movements of the needle and looper 
and their actuating devices. 

Similar characters designate like parts in 
all the figures of the drawings. 

In the drawings only so much of a sewing 
machine is shown as is deemed necessary to 
ation of my present improvements. 
My improved sewing-machine will usually 

comprise a framework, (designated by A,) 
which may be of any suitable general con 
struction, for carrying the working parts of 
the machine; a vertically-reciprocatory nee 
dle-bar N, carrying the needle N'; a horizon 
tal needle-bar-actuating shaftD, (shown as a 
crank-shaft,) journaled in suitable bearings 
in the framework and operatively connected 
With the needle-bar by a crank and link in 
the usual manner; a rotary looper S, disposed 
at an inclination to the path of movement of 
and below the needle-bar and having a plu 
'ality of loop-takers or hooks; a looper-guide 
G, supported by a bracket G' on the frame 
and extending partially around the looper; 
a looper-supporting driver H; a horizontal 
looper-actuating shaft D', supported in suit 
able bearings below the bed-plate of the ma 
chine; a main driving-shaft D°, horizontally 
disposed in parallelism with and at one side 
the axis of the looper-actuating shaft and 
having a crank operatively connected with 
the crank of the needle-bar shaft by a link 
Ol' pitman D* in the usual manner; a two-to 
three train of gears E between and opera 
tively connecting the main driving-shaft and 
looper-actuating shaft; feed mechanism op 
erated from the main driving-shaft; a presser 
bar P, having a presser-foot 7 coöperating 
With the feed-plate of the feed mechanism for 
holding the fabric; a rock-shaft D, journaled 
in the framework at one side of the needle 
bar-actuating shaft D and operatively con 
nected with the presser-bar by a crank in 
a Well-known manner and having means 
Whereby said shaft may be rocked to raise 
or lower the presser-bar; a stitch-changing 
device (designated in a general way by W) 
shiftable into and out of operative relation 
With the looper and effective when in opera 
tive relation with the looper for engaging a 
loop and holding the same in such position as 
to permit the next succeeding loop to pass 
therethrough; means operated by the main 
driving-shaft for actuating the stitch-chang 
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thread, and two independent tension-modify 
ing devices, (designated by T and T, respec 
tively,) the former of which is controlled by a 
cam on the main driving-shaft and is effect 
ive for varying the tension at predetermined 
points in the rotation of said shaft and the 
latter of which is in operative connection with 
the stitch-changing device and is effective for 
operating the tension device to change the 
tension of the needle-thread when the stitch 
changing device is shifted into or out of oper 
ative relation with the looper. 
The framework of the machine, which may 

be of substantially the same general construc 
tion as the framework of the machine de 
scribed in Letters Patent of the United States 
No. 574,573, granted to Francis H. Richards 

illustrate the application and mode of oper January 5, 1897, to which reference may be 
had, usually comprises a horizontal bed-plate 
2, having a depending looper-guide-support 
ing bracket G' at the work-supporting end 
thereof, a hollow upright 4 at the opposite end 
of the bed-plate, a horizontal arm 5 above said 
bed-plate, and a vertical needle-bar-receiving 
head 6 at the free end of the arm 5. 
The needle-bar N and presser-bar P are 

shown, as in the patent referred to, axially 
coincident, the needle-bar being supported 
for reciprocatory movement in the presser 
bar, which is in turn supported for vertical 
movement in the head 6, and is furnished at 
the lower end thereof with the presser-foot 7, 
a resistance-spring (not shown) being in prac 
tice provided, as in said patent, for regulat 
ing the pressure of the presser-foot upon the 
fabric. 
The rotary looper S may be similar in a gen 

eral way to the discoidal loop-taker described 
in the patent referred to and is supported be 
low the bed of the machine for rotative move 
ment in a plane oblique to the path of the 
needle, (see Fig. 1) said looper being guided 
in its rotation and held against movement 
transversely of its path of rotation by the 
parti-circular looper-guide G, which extends 
around the lower portion and has a raceway 
for receiving the perimeter of said looper, 
such raceway being in practice of sufficient 
depth to permit a slight diametrical move 
ment of said looper. Said looper will in prac 
tice be furnished with some suitable means 
such, for instance, as that described in the 
patent referred to, but not shown in the ac 
companying drawings-for carrying a lower 
thread, cop, or bobbin and will also be pro 
vided with some suitable tension device for 
the lower thread. In the form shown the 
looper is furnished with a set of three cor 
respondingly- disposed loop - taking hooks, 
which are designated by h, h, and h, respec 
tively, and also has formed in the inner face 
thereof a series of driver-sockets 8, disposed 
preferably concentric to the axis of the looper 
and equidistant to one another, which sockets 
are adapted for receiving corresponding driv 

ing device; a tension device (designated in a ing-pins 9 upon driving-arms 10 of the driver 
general Way by T) for controlling the needle H, which driver may be of the same general 
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construction as that described in the patent 
referred to. Said looper has also formed in 
the periphery thereof a series of needle-receiv 
ing grooves. 
The driving-shaft D* and needle-bar-actu 

ating shaft D are, as before stated, opera 
tively connected by cranks and a pitman D*, 
and consequently have a one-to-one ratio 
of movement, whereas the looper-actuating 
shaft-the looper having three equidistant. 
hooks-is connected to the main driving-shaft 
by a two-to-three train of gearing E in such a 
manner as to have two complete rotations to 
every three complete rotations of the main 
driving-shaft, and consequently has two 
thirds of a complete rotation at every com 
plete reciprocation of the needle-bar, the ratio 
of movement between the looper and needle 
being the same in the present instance as in 
the patent referred to. The two-to-three 
train of gears E is shown comprising an in 
ternal gear-wheel 12, fixed to the end of the 
shaft D', and a pinion 13, fixed to the end of 
the driving-shaft D* and meshing with said 
internal gear. 
The feed mechanism shown comprises two 

Substantially parallel rock-shafts R and R', 
located at Opposite sides, respectively, of the 
looper actuating shaft D' and journaled in 
bearings below the bed-plate 2 of the machine; 
tWO cranks 14 and 15, fixed to the outer ends 
of the rock-shafts R and R', respectively; a 
feed member K pivotally secured at one end to 
the outer end of the crank 14 and having the 
opposite end thereof bifurcated and in shift 
able connection with a stud 15', fixed to the 
outer end of the crank 15; two cranks 16 and 
16, secured to the inner ends of the rock 
shafts R and R', respectively; a compound 
feed-member-advancing linkage operatively 
connecting the crank 16 and eccentric 18, and 
a feed-member-elevating linkage operatively 
connecting the crank 16" and said eccentric, 
said feed - member - advancing linkage and 
feed-member-elevating linkage being so con 
structed and disposed and so timed in their 
movements one. relatively to the other that 
during one complete cycle of movements of 
the driving-shaft D* and eccentric 18 from 
a normal ineffective position the elevating 
linkage will be first shifted to impart a feed 
member - elevating movement to the rock-. 
shaft. R and its crank, after which the feed 
member-advancing linkage will impart a feed 
member-advancing movement to the rock 
shaft R and its crank and after which the 
elevating-linkage will operate to depress the 
feed member, and the feed-member-advanc 
ing linkage will then operate to impart a re 
tractive movement to said feed member or 
feed-plate, the operations of the two linkages 
taking place in alternation. The feed-mem 
ber-advancing linkage in the form thereof 
shown in the accompanying drawings com 
prises a short vertically-disposed link 19, piv 
oted at its lower end to a projection on the 
strap 20 of the eccentric 18, and a horizon 
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tally-disposedlink 21, pivoted at its inner end 
to the upper end of the link 19 and pivotally 
connected at its outer end to the free end of 
the crank 16. The feed-member-elevating 
linkage is shown comprising a crank-shaft R, 
disposed intermediate the rock-shaft R and 
main driving-shaft D* and having two differ 
!ently-disposed cranks 24 and 24', respectively, 
a horizontally - disposed link 25, preferably 
formed integral with and constituting a part 
of the eccentric-strap 20 and pivotally con 
nected at its outer end to one of the cranks, 
as 24, of the crank-shaft R, and a vertically 
disposed link 26, pivotally connected at its 
lower end to the crank 24 of said crank-shaft 
R8 and pivotally connected at its upper end 
to the crank 16 of the rock-shaft R. The dis 
positions of the cranks and eccentrics of the 
feed-member-elevating linkage will be such 
as to secure a comparatively short stroke of 
the feed-member-elevating crank 15 at each 
semirotation of the driving-shaft D. 
As a means for changing the working stroke 

of the feed-plate Kand simultaneously chang 
ing the working position of said feed-plate I 
have provided a feed-adjusting device, (des 
ignated in a general way by M,) which in 
the preferred form thereof comprises a slide 
bar 27, supported for horizontal movement 
in a way 27', formed in a portion of the frame 
work below the bed-plate of the machine, 
and which slide-bar has at the inner end 
thereof a depending portion 28, which is piv 
otally and adjustably connected to the link 
2 intermediate the ends thereof and consti 
tutes the fulcrum on which said link swings 
and also governs the range of movement of 
said link. 

For the purpose of forming a sliding piv 
otal connection between the adjusting de 
vice M and link 21 the depending portion 28 
of said device has a transverse socket 29 
formed in one face thereof, in which is seated 
a bifurcated plug or pivot 30, the bifurcated 
end of which plug straddles the link 21, said 
plug being supported for oscillatory move 
ment in the depending portion 28 of said de 
vice M, as will be understood readily by ref 
erence to Figs. 12 and 13 of the drawings. 
As a convenient means for shifting the ad 

justing device M to change the fulcrum of 
the link 21, and consequently the working 
stroke of the feed-plate K, I have provided a 
shifting device, which may be a screw ex 
tending through a guideway in the bed-plate 
of the machine (see Fig. 5) and into the slide 
bar 27 of the adjusting device M and having 
at its upper end a knurled head, whereby the 
same may be turned to hold the adjusting 
device in its adjusted position. 
Inasmuch as the general operation of the 

looper and feed mechanisms in the present 
machine in forming a lock-stitch is somewhat 
similar to that of the same parts in the ma 
chine described in the patent referred to, a 
detailed description of this operation is 
deemed unnecessary, it being sufficient to 
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say that in forming a lock-stitch the suc 
cessive loops l, which are formed on the de 
scending movement of the needle, are suc 
cessively engaged by the succeeding hooks 
and carried around the looper during the ro 
tation thereof to inclose the lower thread and 
form a lock-stitch, each preceding loop be 
ing drawn up by a succeeding loop as said 
succeeding loop is partially drawn out by the 
looper during the rotation thereof, as will be 
understood by reference to Figs. 6 to 9, in 
clusive, of the drawings. In the organiza 
tion of mechanism shown in the accompany 
ing drawings the looper S will be constantly 
rotated in one direction during the operation 
of sewing, preferably in the direction of the 
arrows in Figs. 3, 4, 5, and 6 to 9 of the draw 
ings, and toward the front side of the ma 
chine. 
As a convenient and simple means for 

changing the form of stitch resulting from 
the normal operation of the needle and looper 
mechanisms herein before described without 
effecting a change in the direction of move 
ment of the looper or feed device or in the 
mode of operation of the several lock-stitch 
mechanisms-to wit, the looper mechanism, 
the needle mechanism, and the feed mechan 
ism-I have provided a stitch-changing de 
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vice (designated in a general way by W) 
which is in all essential characteristics sub 
stantially the same as the stitch-changing 
device described in my Patent No. 607,079, 
dated July 12, 1898, said stitch-changing de 
vice being shiftable into position for coöp 
erating with the looper and being effective 
for engaging the upper portions of succes 
sive loops and for deflecting said portions lat 
erally of the path of the needle, so that suc 
ceeding loops may pass through preceding 
loops and cause the stitch-forming mechan 
ism to produce a chain-stitch or a chain lock 
stitch. The construction and organization 
of the stitch-changing device are such that 
the same may be thrown into or out of oper 
lative relation with the looper to change the 
form of stitch made by the stitch mechanism 
without the necessity of changing the direc 
tion of rotation of the looper or the direction 
of movement of the feed mechanism and 
without the removal or substitution of parts, 
as heretofore necessary in machines of ordi 
nary construction, and hence said device: 
forms with the looper mechanism a change 
stitch mechanism adapted for making differ 
ent kinds of stitches as desired. 
The stitch-changing device W., as shown 

most clearly in Figs. 2 and 4 of the drawings, 
comprises a loop-diverter 60, (shown as a le 
ver,) fulcrumed at 60' below the bed-plate of 
the machine for horizontal oscillation across 
the path of the loops, actuating means for 
the loop-diverter, which is herein shown as a 
lever 62, fulcrumed at 62' at one side the axis 
of the main driving-shaft D, an actuating 
rod 63, pivotally connected at one end to the 
actuating-lever 62 and at its opposite end to 
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one end of the loop-diverter 60, and a cam 64, 
fixed to the driving-shaft D, which has two 
oppositely-disposed working faces against 
which a roll 64 on the inner end of the ac 
tuating-lever 62 bears, said cam being adapt 
ed for advancing and retracting the loop-di 
verter 60 across the path of the loops, as will 
be understood by reference to Fig. 2 of the 
drawings. 
As a means for throwing the stitch-chang 

ing device out of and into operative relation 
with the looper I have provided a throw-out 
device W', which is shown as a stud 62", sup 
ported for rotative and longitudinal move 
ment in a vertical bearing formed in the 
framework, which stud has its lower end ex 
tending through the actuating-lever 62 and 
constitutes the support and fulcrum for said 
lever, and I have provided in connection with 
said stud a horizontally-disposed actuator 65, 
(shown as a headed pin,) extending through 
an inclined or cam groove 66, formed in the 
upright 4, and having a head at the outer end 
thereof whereby the stud 62' may be rota 
ted and simultaneously lowered to throw the 
outer end of the actuating-lever into opera 
tive engagement with the working surfaces 
of the actuating-cam 64. This stud is pro 
vided with a depending lever-actuating pro 
jection 67, so disposed (see Figs. 2 and 4) 
that when the stud 62' is raised and rotated 
it will strike the lever at a point intermediate 
its fulcrum and the outer end and throw the 
same toward the left, as seen in Fig. 2, there 
by shifting the working end of the loop-di 
verter from its working position out of opera 
ative relation with the looper, the cam-groove 
66 being upwardly inclined, as shown most 
clearly in Fig. 3, so that when the actuator 65 
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is shifted toward the left the stud 62, which 
carries the actuating-lever, will be raised and 
simultaneously rotated. 

It will be obvious that other instrumentali 
ties than those illustrated in the drawings 
may be employed for actuating the loop-di 
verter. Therefore it will be understood that 
I do not limit this invention to the particular 
means shown. 
The actuating-cam 64 is shown constructed 

to impart both advancing and retracting 
movements to the loop-diverter; but it will be 
obvious that it might be constructed to im 
part a movement to said loop-diverter only in 
one direction and other means be employed 
for imparting a movement thereto in the other 
direction. 
In a sewing-machine of this class it is ex 

tremely desirable that means be provided for 
varying the tension of the needle-thread at 
different points in the rotation of the looper, 
the preferred construction being one in which 
the tension of the thread may be decreased 
just before the engagement of a loop by a 
loop-taker, so as to prevent breaking of the 
thread during the first stage of the drawing 
out of the loop, the tension being afterward 
increased just before the final drawing up of 
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the preceding loop. 
sewing-machines having change-stitch mech 
anism for making different stitches that the 
tension should be changed in accordance with 
the requirements as determined by the kind 
of stitch being made, it being necessary, for 
example, to put a greater tension upon a 
thread for the formation of a lock-stitch than 

o 

IS 

3O 

35 

45 

55 

for the making of archain-stitch. In the pres 
ent case one of the main features of the in 
vention is the provision of tension-modifying 
means automatically operative for increasing 
or decreasing the tension on the thread dur 
ing the making of each separate stitch, and 
I also employ means for changing the tension 
by a definite amount when the mechanism is 
set for the making of another kind of stitch 
from that for which it may have been set pre 
viously. Hereinafter the tension-modifying 
means automatically operative during the 
making of any stitch will be termed a “ten 
sion varying’ device and will control the 
tension device coöperating directly with the 
thread, while the tension-modifying means, 
which determines the extreme degrees often 
sion for different stitches, will be termed a 
“tension-changing' device and in the pre 
ferred form of the invention will be controlled 
directly by the throwing of the stitch-chang 
ing device into and out of operation, it being 
obvious,of course, that when the stitch-chang 
ing device is in operative and the mechanism 
operates to make a lock-stitch the tension 
should be quite high, while when the stitch 
changing device is thrown into position to co 
operate with the looper and deflect the loops 
carried the rearound the tension should be 
modified materially, so that it will be much 
less than is necessary for the making of a 
lock-stitch. 
For the sake of simplicity of construction 

a single thread-tensioning device-such, for 
example, as that indicated herein by T-will 
be used ordinarily, and this may be controlled 
by both the tension-varying device and the 
tension-changing device conjointly, these two 
tension-modifying devices being designated, 
respectively, by T and T, as before stated. 
The tension device shown in the drawings 

embodies two tension-plates, such as 35 and 
36, one of which, as 35, may be supported on 
a suitable projecting portion or boss 37 of the 
framework, the other being loosely carried in 
this instance by a sleeve 38, supported for re 
ciprocation in a longitudinal bore in the boss 
37, an adjustable stop or stop-nut, such as 39, 
being secured to the upper screw-threaded 
end of the sleeve 38, between which stop and 
the tension-plate 36 a coiled spring 40, en 
circling said sleeve, may work. In the con 
struction shown the part which operates di 
rectly to vary the tension of this spring dur 
ing each stitch-making operation is a rod 41, 
supported for reciprocation in the sleeve 38 
and having a notched opening or recess at 
one side thereof, one wall of which forms an 
actuating member adapted to engage a pin, 

It is also important in 
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such as 42, carried by the tension-plate 36 and 
extending through a slot in the sleeve 38. It 
Will be apparent that when the rod 41 is lifted 
the pin 42, and thereby the upper tension 
plate 36, will also be raised slightly to de 
crease the tension on the thread between the 
plates. In the construction illustrated an 
actuating-rod 43 coöperates at its upper end 
with the lower end of the rod 41 to lift the 
latter, a coiled retracting-spring being dis 
posed between the lower headed end 41' of 
the rod 41 and some portion of the frame 
Work. At the lower end thereof the rod 43 
may carry a roll 44, which may rest upon a 
circumferential cam-face 45 at one side of the 
calm 64 for the stitch-changing device, the 
Spring at the upper end of the rod 43 serving 
to maintain the roll in contact with such cam 
face 45. 
The tension-changing device which I pre 

fer to use embodies a short lever, such as 46, 
Fig. 10, having a ball-bearing support 47 be 
tween its ends, this lever being mounted in 
a suitable opening in the framework. At its 
inner end the lever 46 engages the sleeve 38 
near the lower end of the latter, and at its 
outer end said lever is in position to be op 
erated by a thrust-rod to lower the sleeve and 
the stop-nut 39 to increase the tension when 
the mechanism is set for the making of a lock 
stitch, this tension being decreased, of course, 
as soon as the rod 49 is lowered. At its lower 
end said rod 49 is connected with the stud or 
knob which controls the position of the stitch 
changing device W and is operated thereby. 
From the above description it will be seen 

that the tension on the needle-thread Will be 
varied automatically by the operation of the 
rod 43 during the making of each stitch, what 
ever the character of the latter, and that the 
tension will be increased or decreased by a 
certain definite amount by the action of the 
rod 49, according as the mechanism is set for 
the making of a lock-stitch or a chain-stitch. 
No claim is herein made to the feed mech 

anism shown and described, for it constitutes 
the subject-matter of my concurrently-pend 
ing application filed April 12, 1900, Serial No. 
12,516. 
Having described my invention, I claim 
1. In a sewing-machine, the combination, 

with stitch-forming mechanism, of a thread 
tensioning device, a stitch-changing device, 
and automatically-operative tension-varying 
means controlling said thread-tensioning de 
vice and coöperating with the stitch-changing 
device. 

2. In a sewing-machine, the combination, 
with stitch-forming mechanism, of a thread 
tensioning device; a stitch-changing device; 
and means controlled by the stitch-changing 
device for actuating the thread-tensioning 
device to decrease the tension upon the thread 
when the stitch - changing device is thrown 
into operative position and to increase said 
tension when the stitch-changing device is 
thrown to its inoperative position. 
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3. In a sewing-machine, the combination, 
with stitch-forming mechanism embodying 
a rotary looper, of a thread - tensioning de 
vice; a stitch-changing device working on 
the loops of the thread; and a tension-chang 
ing device operatively connected with said 
stitch-changing device. 

4. In a sewing-machine, the combination, 
with stitch-forming mechanism including a 
rotary looper, of a thread-tensioning device; 
automatically - operative tension - modifying 
means controlling said thread-tensioning de 
vice and operative for actuating the latter 
during each rotation of the looper to vary the 
tension on the thread; a stitch-changing de 
vice; and a tension - changing device con 
trolled by said stitch-changing device. 

5. In a sewing-machine, the combination, 
with stitch-forming mechanism normally op 
erative for making a stitch of one kind, of 
feed mechanism; a stitch-changing device in 
dependent of said feed mechanism and con 
trolling the making of a stitch of another 
kind; a thread-tensioning device; and a ten 
sion-changing device controlling said thread 
tensioning device and controlled by said 
stitch-changing device. 

6. In a sewing-machine, the combination, 
with stitch-forming mechanism normally op 
erative for making a stitch of one kind, of 
feed mechanism; a stitch-changing device in 
dependent of said feed mechanism and con 
trolling the making of a stitch of another 
kind and shiftable into and out of operation; 
a thread-tensioning device; and a tension 
changing device controlling said thread-ten 
sioning device and controlled by said stitch 
changing device. . 

7. In a sewing-machine, the combination, 
with stitch-forming mechanism normally op 
erative for making a stitch of one kind and 
embodying a rotary looper, of feed mechan 
ism; a stitch-changing device independent of 
said feed mechanism and controlling the mak 
ing of a stitch of another kind and shiftable 
into and out of operative relation with the 
looper; a thread - tensioning device; and a 
tension - changing device controlling said 
thread-tensioning device and controlled by 
said stitch-changing device. 

8. In a sewing-machine, the combination, 
with lock-Stitch-forming mechanism, of a 
chain-stitch-forming device shiftable into and 
out of operation; a thread-tensioning device; 
and a tension - changing device controlling 
said thread-tensioning device and controlled 
by said chain-stitch-forming device. 

9. In a sewing-machine, the combination, 
with stitch-forming mechanism normally op 
erative for making a stitch of one kind, and 
embodying a rotary looper having a plurality 
of loop-taking hooks, of a stitch-changing de 
vice controlling the making of a stitch of an 
other kind and automatically shiftable into 
engagement with successive loops a plurality 
of times during each rotation of the looper; 
a thread-tensioning device; and a tension 
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changing device controlling said thread-ten 
sioning device and controlled by said stitch 
changing device. 

10. In a sewing-machine, the combination, 
with stitch-forming mechanism, of a thread 
tensioning device; a pair of tension-modify 
ing devices; a shiftable stitch-changing de 
vice located for working on the loops of the 
thread; and means connecting said stitch 
changing device with one of the tension 
modifying devices. 

11. In a sewing-machine, the combination, 
with stitch-forming mechanism, of a stitch 
changing device; a thread-tensioning device; 

75 

a tension-changing device; a separately-op 
erative tension - varying device controlling 
the thread-tensioning device conjointly with 
said tension-changing device; and means for 
automatically operating said tension-varying 
device during the making of each stitch. 

12. In a sewing-machine, the combination, 
with stitch-forming mechanism normally op 
erative for making a stitch of one kind, of a 
stitch-changing device controlling the mak 
ing of a stitch of another kind; a thread-ten 
sioning device; a tension - changing device 
controlling said thread-tensioning device and 
controlled by said stitch-changing device; a 
separately-operative tension-varying device 
controlling the thread-tensioning device con 
jointly with said tension - changing device; 
and means for automatically operating said 
tension-varying device during the making of 
each stitch. 

13. In a sewing-machine, the combination, 
with stitch-forming mechanism embodying 
reciprocatory needle mechanism and a rotary 
looper, of a tension device for the needle 
thread; a shiftable stitch-changing device; 
and tension-changing means controlling said 
tension device and thrown into action when 
the stitch-changing device is shifted. 

14. In a sewing-machine, the combination, 
with stitch-forming mechanism embodying 
reciprocatory needle - actuating mechanism 
and rotary looper-actuating mechanism, of a 
tension device for the needle-thread, a stitch 
changing device; and automatically-opera 
tive tension - modifying means controlling 
said tension device, controlled by a part of 
the looper-actuating mechanism and coöper 
ating with the stitch-changing device. 

15. In a sewing-machine, the combination, 
with stitch-forming mechanism embodying 
needle-actuating mechanism and looper-actu 
ating mechanism and normally operative for 
making a stitch of one kind, of a stitch-chang 
ing device controlling the making of a stitch 
of another kind; a tension device for the nee 
dle-thread; a tension-changing device con 
trolling said tension device and controlled by 
said stitch-changing device; and a separately 
operative tension-varying device controlling 
said tension device conjointly with said ten 
sion-changing device and operative by a part 
of the looper-actuating mechanism during 
the making of each stitch. 
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16. In a sewing-machine, the combination, 
with stitch-forming mechanism embodying a 
needle and a looper and normally operative 
for making a stitch of one kind, of a stitch 
changing device controlling the making of a 
stitch of another kind and operative for de 
flecting each loop and holding it in such de 
flected position until a succeeding loop has 
passed therethrough; a thread-tensioning de 
vice; and a tension-changing device control 
ling said thread-tensioning device and con 
trolled by said stitch-changing device. 

17. In a sewing-machine, the combination, 
with stitch-forming mechanism, of a tension 
device embodying a pair of tension-plates and 
a spring; a tension-changing device control 
ling said spring; a separately-operative ten 
sion-varying device controlling said spring 
conjointly with said tension-changing device; 
and means for operating said tension-varying 
device automatically during the making of 
each stitch. 

18. In a sewing-machine, the combination, 
with needle mechanism and a looper, of 

change-stitch mechanism, feed mechanism; a 
tension device embodying a pair of tension 
plates and a spring, and a tension-changing 
device independent of said feed mechanism 

by the change-stitch mechanism and settable 
for different degrees of tension in accordance 
with the character of stitch being made. 

19. In a sewing-machine, a tension device 
embodying a support, a pair of tension-plates, 
a tension-changing sleeve having a stop, a 
spring encircling said sleeve between the stop 
and one of the plates, and a tension-varying 
rod slidable in said sleeve and coöperative 
with the spring, in combination with stitch 
forming mechanism, and separately-operative 
sleeve-actuating and rod-actuating devices at 
least one of which is controlled by said stitch 
forming mechanism. 

HUBERT P. RICHARDS. 
Witnesses: - 

S. W. POTTs, 
HENRY BISSELL. 
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