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To @ZZ whom, zîá may concern: mechanism adapted t‘or effecting a change in 
Beit known that I, FRANCIS H. RICHARDS, a the direction of rotation of the shuttle at that 

citizen of the United States, residing at Hart- point in the rotation thereot which corre 
ford, in the county of Hartford and State of spends with a neutral position of the needle 55 

5 Connecticut, have invented certain new and relatively to two opposing hooks of the looper, 
useful Improvement-s in Sewing-Machines, of one hook of each set of hooks, and adapted 
which the following is a specification. for locking said looper against` a change in 
This invention relates to sewing-machines the direction of rotation thereof until the 

of the class known as “combination lock- needle occupies a neutral position between 6o. 
ro stitch and chain-stitch” machines, or sew- two opposing hooks. 

ing-machines in which a vertically-reciproca Another object of the invention is to so con 
tory needlebar and a movable shuttle or struct said reversing mechanism and to so 
looper are employed for making the stitch organize the same relatively to the shuttle or 
and in which the loop of the needle-thread looper as positively to insure the accurate 65 

15 may be engaged by the looper to inclose a positioning of one or the other of the hooks 
second or lower thread to form a lock-stitch, of said shuttle relatively to the needle-bar 
orin which oneloop of the needle-thread may and needle when the reversing mechanism is 
be carried by thelooper through apreceding shifted to rotate the shuttle in one or the 
loop to form a chain-stitch. other direction, as desired to form a lock- 7o 

zo An object of thepresentinvention is to pro- stitch, and to accomplish this without the 
vide, in connection with a sewing-machine necessity7 of adjusting or resetting tho parts 
having a movable looper or shuttle provided after they are assembled and before and after 
with loop-takers for forming different kinds the shifting of the reversing mechanism takes 
of sti tches,improved means whereby a change place, and also to provide means for prevent- 75 

25 in the character of the stitch may be effected. ing any misadjustrnent of the shuttle and its 
A further object of my present invention operating-hooks relatively to the needle-bar 

is to furnish, in connection with a sewing- when a change in the direction of rotation of 
machine having a revolubly-reversible looper the said shuttle is made by the shifting of 
or shuttle, an improve dactuator embodying the reversing mechanism. 8o 

3o reversing mechanism in position and adapted Another object of my invention is to so con 
for changing the direction of rotation of the struct and organize the reversing mechanism 
shuttle and its actuator without changing and shuttle~actuator that the reversing mech 
the direction of movement of the other parts anism cannot be operated to effect a change 
of the machine, to thereby eltect a change iu in the direction of rotation of the shuttle un- 85 

35 the character of the stitch. til the necessary set of hooks of the shuttle is 
` Another object of my »invention is to pro- in proper operative position relatively to the 

vide, in connection with a sewing-machine of needle-bar. 
the class specified having a verticallyerecip- In the drawings accompanying and form 
rocatingneedle,areversibly-revolublelooper ing part of this specification, Figure lis a 9o 

4o having two sets or two series of oppositely~ front elevation of a portion of the operative 
disposed peripheral loop-takers, shown as mechanism of a sewing-machine of the class 
hooks, the hooks on one set alternating with specified embodying my present improve 
those of the other set, and the hooks of one ments, the framework of the machine being 
set being adapted to engage the loops of the shown in dotted lines, asif in vertical section. 95 

45 needle«thread when the looper is rotated in Fig. 2 is an elevation of a reversible shuttle 
one direction to form one kind of stitch and detached, which shuttle is shown having two 
the hooks of the other set being adapted to sets or two series of oppositely-disposed pe 
engage the loops of the needle~thread when ripheralloop-engaginghooks,the hooks of one 
the looper is rotated in the opposite direction set alternating with those of the other set and Ioo 

5o to form another kind of stitch, and to com- being adapted the hooks of one set for engag~ 
bine with said looper locking and reversing ing the loops of the needle~thread when the 
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shuttle is rotated in one direction to form a 
lock-stitch and the hooks ofthe other set for 
engaging the loops of the needle-thread when 
the shuttle is rotated in the opposite direc 
tion to form a chain-stitch, the supporting 
rolls for said shuttle being shown in dotted 
lines in said figure in their proper positions. 
A portion of the lower end of the needle is 
also shown inthis figure toillustrate the op 
erative relation between the shuttle and the 
needle. Fig. 3 is a side elevation, on an en 
larged scale, of the shuttle-reversing mechan 
ism detached, a portion only of the shuttle 
driving mechanism being shown. Fig. 4 is a 
horizontal section of said reversing mechan 
ism, taken in dotted line o; a, Fig. 3, as seen 
from the upper side in said figure. Fig. 5 is 
a vertical cross-section taken in dotted line 
b b, Fig. 3, and looking toward the right hand . 
in said figure, a portion only of one of the 
gears of the reversing mechanism being 
shown; and Fig. o' is a side elevation of a por 
tion of the looper or shuttle-actuating shaft, 
showing the clutch-pin slideway therein. 

Similar characters represent like parts in 
all the iigures of the drawings. 
In the drawings only so much of a sewing 

machine is shown as is deemed necessary 
clearly to illustrate the application andthe 
mode of operation of my present improve 
ments. 

Briefly stated, the sewing-machine shown 
in the drawings comprises a suitable frame 
work, (shownin dotted lines, Fig. 1, and desig 
nated in a general way by F5) a reciprocat 
ing needle-bar N, carrying an eye-pointed 
ne'edle N’ at the lower end thereof; a needle 
bar-actuating shaft D, journaled in suitable 
bearings in the framework and operatively 
connected with the needle-bar; a revolubly 
reversible shuttle or looper S, preferably sup 
ported at an inclination to the path of move 
ment of and below thel needle-bar by means 
of track-rolls 27, which are peripherally dis 
posed relatively to the looper and are carried 
by'suitable studs connected with a bracket 
which constitutes a part of the framework of 
the machine, as shown in dotted lines in Fig. 
l of the drawings; a horizontally-disposed 
looper-actuating shaft D', the axis of which 
is shown inclined relatively to the axis of the 
looper; a ‘driver H, carried by the shaft D', in 
position and adapted for engaging and rotat 
ing the shuttle; an intermediate or vertical 
'shaft D2, connecting the needle-bar-actuat 
ing shaft D and the looper-actuating shaft 
D', a feed-lever 5l, a portion only of which 
is shown; a cam 54, carried by the interme 
diate shaft D2 and in engagement with the 
feed-lever 5l; a train of gears directly con 
necting the intermediate shaft D2 and the 
nee'dle-bar-actuating shaft D, and a revers 
ing driving mechanism (designated in a gen 
eral way by R) connecting the intermediate 
shaft D2 and looper-actuating shaft D’ and 
constructed and adapted, as will be herein 
after more fully described, for effecting a re 
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versal in the direction of movement of the 
looper without effecting a change in the di 
rection of movement of the inter-mediate shaft 
D2 or needle-bar-actuating shaft D. 
Inasm uch as the feed mechanism does not in 

itselfconstitute an essential part of mypresent 
invention and as any suitable or well-known 
vfeed mechanism maybe employed in connec 
tion therewith, I have only shown in the draw 
ings so much of the feed mechanism-to wit, 
a portion of the feed-lever, the feed-lever-ac 
tuating cam, and the vertical shaft,which ac 
tuates the cam-as is necessary to an under 
standing of the general operation of the ma 
chine. 

It is desired to state in the above connec 
tion that a sewing-machine embodying my 
improvements will of course be provided 
with suitable tension devices and other ac 
cessories to render the same operative for 
sewing. 
The intermediate shaft D2 constitutes not 

only the driver for the reversing mechanism, 
but also constitutes the feed-lever-actuating 
shaft, said shaft D2 carrying the cam 54:,with 
which the feed-lever 5l is operatively con 
nected and by which said feed-lever is oscil-' 
lated. 
The shuttle or looper S is of a well-known 

convex discoidal form and has two sets of pe 
ripheral loop-engaging hooks, (shown, pref 
erably, consisting of three hooks in each s_et,) 
the hooks of one set being oppositely dis 
posed relatively to and alternating with the 
hooks of the other set. The hooks of one set 
are designated by e, f, and g, respectively, 
and are adapted for engaging the loops of the 
needle-thread when the shuttle or looper is 
rotated in one direction to form a lock-stitch 
and will be termed herein the “lock-stitch” 
hooks, and the hooks of the other set are des 
ignated by e’, f', and g’, respectively, and are 
adapted for engaging the loops of the needle 
thread when the shuttle or looper is rotated 
in the opposite direction to form a chain 
stitch and will be hereinafter termed the 
“chain-stitch” hooks. Each loop-engaging 
hook is formed by a wall of a loop-receiving 
opening O, formed transversely in the pe 
riphery of the shuttle, as will be understood 
by reference to Fig. 2 of the drawings, and 
each hook is of course provided with a beak 
to take the loop from the needle and a heel 
to let it off. This looperor shuttle is also 
shown as having driver-sockets (designated 
by c2, fìand g2) formed in one side thereof and 
adapted to be engaged by successive driver 
pins upon the revoluble driver H, as will be 
hereinafter more fully described. . 
Each driver is, as shown in Fig. 2, located 

substantially midway between a lock-stitch 
hook and a chain-stitch hook or between one 
hook of one set and the next adjacent oppo 
sitely-'disposed hook of the other set of hooks, 
so that during the rotation of the looper in 
either direction said driver-socket will have 
an advanced relation to the operating-hook 
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of the set of hooks or the hook which is to en 
gage the loop of the needle-thread. I desire to 
state that in this connection it is therefore dis 
tinctly to be understood that the invention is 
not limited to the specific looper or shuttle de 
scribed, as it comprehends an y looper or shut 
tle provided with a plurality of loop-takers, 
one loop-taker cooperating with the needle 
mechanism to form a lock-stitch when the 
looper is shifted and another loop-taker co 
operating with said needle mechanism to form 
a chain-stitch er a lock chain-stitch when the 
looper is again shifted. 

rI‘he driver H in the form shown has three 
radially-disposed arms 2S, 28', and 2S", each 
having at the free end thereof an outwardly 
projecting driving-pin, the pins of the three 
arms being adapted to engage in the corre 
spending driver  sockets in the shuttle or 
looper S and serving to rotate the same con 
tinuously, as will be readily understood by 
reference to Figs. l and 2 of the drawings, 
the driver-pins of the successive arms 2S, 28', 
and 23" being respectively designated by 29, 
29', and 29". It will of course be understood 
that any desired number of driver-pins may 
be employed, in which case the looper will 
have a correspondingnumber of driver-sock 
ets formed therein. 
As will be seen by reference to Fig. I of 

the drawings, the path described by the ends 
of the driver-pins of the driver II is at an in 
clination to the path of movement of the 
loopers,the degree of inclination of said looper 
relatively to the driver-pins being in practice 
small for the purpose of promoting the dura 
tion of engagement of the successive driver 
pins with the shuttle or looper and also for 
the purpose of reducing to a very large ex 
tent the rolling action of the driver-pins in 
their respective driver-sockets. 
As a means for changing the direction of 

rotation of the looper without changing the 
direction of movement of the intermediate or 
needle  bar- actuating shaft D2 to thereby 
render said looper operative for forming a 
lock-stitch or a chain-stitch, as desired, and 
in the construction shown as a means for 
maintaining an operative relation between 
one set of loop~engaging hooks of said looper 
and the reciprocating needle when the looper 
is rotated in one direction, and for maintain 
ing an operative relation between another set 
of hooks and the needle when the looper is 
rotated in the opposite direction, I have pro 
vided, in connection with the looper-actuat 
ing shaft or driver, and preferably interme 
diate to said driver and said intermediate 
shaft D2, a reversing driving mechanism, 
(designated in a general way by R,) which in 
the form shown comprises a bevel-gear 30, 
fixed upon the lower end of the intermediate 
or feed-actuating shaft D2, two oppositely 
disposed bevel- gears 3l and 32, revolubly 
mounted upon the looper-actuating shaft D' 
and preferably in constant mesh,respectively, 
with opposite sides of the bevel-gear 30 and 

adapted one of said gears for rotating the 
looper-actuating shaft in one direction and 
the other of said gears for rotating said shaft 
in the opposite direction, and a shifting 
means (shown as a clutch device and desig 
nated in a general way by C) carried prefer 
ably by the looper-actuating shaft and in 
position and adapted for effecting a fixed 
connection between the looper‘actuating shaft 
and one or the other of the bevel-gears 31 or 
32, as desired. 

In the form of reversing mechanism shown 
and described the bevel-gears 3l and 32, 
which mesh with the gear 30 upon the ver 
tical shaft D2 and which constitute the re 
versin g members or gears for effecting the req 
uisite change in the direction of rotation of 
the looper or shuttle actuating shaft, are for 
convenience of adjustment shown separately 
mounted upon sleeves 3l' and 32', respec 
tively, and are adjustably secured to said 
sleeves, preferably by means of set-screws 
33'. These sleeves 3l' and 32' may be held 
against longitudinal movement after adjust 
ment upon the shaft D' by any suitable 
means-as, for instance, a collar 34, adjust 
ably fixed to said shaft by a set-screw 34C', as 
clearly shown in Figs. l, 3, and et of the draw 
ings. These sleeves are notched or slotted 
longitudinally at adjacent ends thereof, as 
shown at 35 and 35', to form clutch-pin sockets 
adapted for registering one with the other 
and for receiving a clutch pin or key 36 on a 
clutch-rod 37, carried by and rotating with 
the shuttle-actuating shaft D'. In the pres 
ent instance said clutch-pin 3G is shown shift 
ably supported in a recess or guideway 38, 
formed longitudinally in the periphery of the 
shaft D in such a manner that the outer end 
of said pin projects somewhat beyond the pe 
riphery of said shaft, as shown most clearly 
in Fig. 4 of the drawings, and the clutch rod 
or stem 37 is shown extended through an 
axialä bore in said shaft into the recess 33 
and is secured at its inner end to the clutch 
pin 3G, preferably in the manner shown in 
Fig. et of the drawings, said clutch-rod be 
ing preferably provided with a knob 30 at 
the outer end thereof, which constitutes a 
convenient means for shifting said rod to 
throw the clutch-pin 3b“ into or out of engage 
ment with the sleeve of one or the other of 
the reversing-gears 3l or 
For the purpose of facilitating the shifting 

of the clutch pin or key 3G from the clutch 
pin socket in the sleeve of one of the revers 
ing members or gears into the clutch-pin 
socket of the sleeve of the other reversing 
member or gear, said clutch-pin sockets are 
preferably relieved at opposite sides, respec 
tively, as shown at t0 and 40', so that when 
the operator takes hold of the knob 39 (which 
knob is connected by means oi' a stem or rod 
37 to the clutch-pin 36, as hereinbcfore de 
scribed) and shifts the clutch-pin or crowds 
the same against the end of the opposite 
sleeve (the sleeves abutting against each 
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other, as shown in the drawings) said clutch 
pin will upon coming to said relieved portion 
pass partly out of one sleeve and engage 
against the side wall of the socket of the 
other sleeve, thereby positively positioning 
the two sleeves relatively to each other with 
their clutch-pin sockets in registration, and 
thus permitting the operator to complete the 
shifting movement of the clutch. 

In the organization shown and described 
the oppositely-revoluble members 8l and 32 
and the clutch C practically constitute a com 
bined looper or shuttle reversing and locking 
device, said device being adapted for revers 
ing the movement of the looper or shuttle and 
also for locking said shuttle against a reverse 
movement thereof until the proper hook of 
the saine comes to a precise position relatively 
to andin cooperative relation with the nee 
dle-that is to say, a change in the movement 
of the looper or shuttle cannot be effected 
until a cooperative relation is established be 
tween one hook and the needle-as, for in 
stance, when the needle arrives at a neutral 
position relatively to two opposing hooks. 
By this means the needle is positively main 
tained during the reversing operation in such 
relation with two different hooks that it will 
properly cooperate without further adjust 
ment with either hook irrespective of the di 
rection of rotation of said looper or shuttle. 
In assembling the parts of the machine to 

bring the looper or shuttle, needle-bar, and 
reversing mechanism into proper cooperative 
relation it is simply necessary to adjust the 
two members of the reversing mechanism so 
that the clutch-pin sockets thereof will accu 
rately register one with the other when the 
needle carried by the needle-bar of the ma 
chine comes to a neutral position or to a po 
sition intermediate of and common to two op 
posing hooks of the shuttle. In this position 
the needle is in substantially the position 
"shown in Fig. 2, and therefore substantially 
midway between a pair of hooks, one of each 
of the two sets of hooks, and consequently in 
such position that when it moves upward to 
throw a loop and has actually thrown such 
loop a hook of one or the other set of hooks, 
according to the direction of rotation or 
whether a chain or a lock stitch is to be made, 
will be carried into position to coöperate with 
such needle and take the loop. At this mid 
way or neutral position of the needle the slots 
of the two sleeve members are in register; 
but when the needle has moved upward and 
thrown out its loop and the loop-taker-as, 
for instance, of the chain-stitch set e'-has 
arrived at the point where it will take such 
loop, then, as will be obvious, the slots ofthe 
sleeve members no longer register. Now pre 
suming that the machine has been running 
Aand. it is desired to change from the chain 
stitch to the lock-stitch, the machine is 
stopped, at which time it will be unlikely 
that the needle will be in its neutral position 
relatively to the hooks, but in some other po 
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sition, so that the hook of one set or the other 
will be nearer the needle than is shown in 
Fig. 2. By turning the driving-wheel either 
forward or backward, so as to shift the sleeve, 

70 

which is connected with the looper-shaft by ' 
the clutch-pin, such looper-shaft will be ro 
tated to shift the looper cireumferentially to 
reset the same to have the needle in a neutral 
position or in a position intermediate of or 
common to the two opposing hooks of the 
two sets of hooks, as shown in Fig. 2. This 
shifting of the sleeve either backward or for 
ward, as the case may be, brings the slots of 
the two sleeves into register, thus resetting 
the looper in the position shown in Fig. 2, at 
which time by the shifting of the clutch-rod 
37 the clutch-pin is moved from the slot of 
one member to the slot of the other, where 
upon on the operation of the driving-wheel of 
the machine the looper will rotate in a direc 
tion reverse to that in which it was pre 
viously rotated, and thus coöperate with the 
hooks of the other set of hooks-as, for in 
stance, the hooks e f g-this reversal of the 
looper being thus effected without changing 
the direction of rotation of the main driving 
shaft or reversing the needle mechanism or 
the feed mechanism and without turning the 
looper by first detaehing it. By thus reset 
ting the looper in the manner just indicated 
the hooks of the two sets are brought into 
such position relatively to the needle that 
such needle is in position to coöperate with 
either set of hooks, and consequently when 
on the further operation of the machine the 
needle is moved upward and has thrown out 
a loop that loop-taker of the set which is 
to cooperate with the needle will be in proper 
position adjacent to the needle to take such 
loop. By this construction and organization 
of shifting mechanism it is practicable to se 
cure such absolute precision in the opera 
tive relation between the looper or shuttle 
and the needle-bar that one hook of said 
looper or shuttle will have an operative rela 
tion to the needle-bar and needle when the 
looper or shuttle is rotated in one direction, 
and another hook will have an operative re 
lation to the needle-bar and needle when the 
looper or shuttle is rotated in the opposite 
direction, and the direction of rotation of the 
shuttle or looper may be reversed by simply 
shifting the clutch-pin into engagement with 
one or the other of the members of the re 
versing mechanism without in any way af 
fectin g such cooperative relation between the 
loop-engaging hooks and the needle. 
Another advantage of the reversing mech 

anism shown and described is that no pre 
caution is necessary when shifting the clutch 
to change the direction of movement'of the 
looper or shuttle for fear of throwing the 
same outof operative relation with the needle, 
as said clutch cannot be shifted until the 
looper is in the correct position to bring the 
proper loop-engaging hook into operative re 
lation with the needle, as will be readily un 
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derstood by a comparison of the several tig 
ures of the drawings. 

In practice, with sewing-machines of the 
class herein shown and described, the looper 
or shuttle and the needle-bar will be so con 
nected and timed in their movements that 
they will have comparative movements of 
relatively ~ varying velocities the ratio of 
which will be as two to three, the looper or 
shuttle making two complete rotations while 
the needle~bar makes three complete recip 
rocations. 

It Will be obvious that the construction and 
organization of the mechanism herein shown 
and described may be modified within Wide 
limits and still be within the purview of my 
invention. 
Having described my invention, I claimn 
l. In a sewing-machine having a vertically 

reciprocating needle-bar, the combination 
therewith of a revoluble looper having sets of 
peripheral loop~engaging hooks, the hooks of 
one set being oppositely disposed relatively 
to the hooks of another set, and each hook 
having' a loop-receiving opening contiguous 
thereto; driving mechanism in operative con~ 
nection with and adapted for simultaneously 
operating said needle~bar and looper at com 
parative velocities of a predetermined ratio; 
and looper locking and reversing mechanism 
in operative connection with, and adapted 
for changing the direction of movement of, 
said looper, and also adapted for maintaining 
an operative relation between the needle~bar 
and one or the other of the sets of hooks of 
the looper. 

2. In a sewing-machine, an annular re 
cessed looper having sets or series of pe 
ripheral loop-engaging hooks, the hooks of 
one set of which are oppositely disposed rel 
atively to and alternate with the hooks of 
another set, in combination with reversing 
drivingegearing composed of members mount 
ed on the loop -taker-driving shaft, and 
adapted for rotating said shaft, and thereby 
the 'looper, in one or the other direction. 

3. In a sewing-machine of the class speci 
tied, the combination, with a reversibly-rev 
oluble looper, of reversing driving mechan 
ism for said looper consisting of aloop-taker 
actuating shaft; two gears revolubly mount 
ed on said shaft; means in position and 
adapted for locking and releasing said gears 
reciprocally relatively to the shaft, and for 
locking one of said gears to the shaft and to 
the other gear before releasing said other 
gear from locked engagementwith the shaft, 
and vice versa; and means for rotating said 
gears in opposite directions. 

4. In a sewingunachine of the class speci~ 
fied, the combination, with a reversibly-rev 
oluble looper, of a loop - taker~actuating 
shaft; two oppositely«disposed driven gears 
revolubly mounted on said shaft, and having 
notched hubs in bearing contact; a clutch 
member carried by the shaft and having a 
clutch-pin seated in a notch in one or the 

other of the driven-gear hubs, and adapted 
for locking and releasing said gears recip 
rocally relatively to the looper- actuating 
shaft, and for locking one gear to the shaft 
and to the other gear before the release of 
said other gear from locked engagement With 
the shaft, and vice versa; and means for ro 
tating said driven gears in relatively oppo 
site directions. 

5. In a sewing-machine, the combination, 
with a reciprocating needle and needleactuat 
ing mechanism and with a revolubly~reversi 
ble looper and its actuator,of looper-reversing 
mechanism in direct operative connection 
with the looper-actuator, and consisting of 
two driven gears revolubly mounted on said 
actuator; a clutch carried by said actuator in 
position and adapted for locking and releas 
ing said gears reciprocally relatively to said 
actuator, and for locking one gear to the 
actuator and to the other gear before the un 
locking of said other gear from the actuator, 
and vice versa; a driving-gear in mesh with 
and adapted for rotating said driven gears in 
opposite directions; and means for rotating 
said driving-gear. 

6. In a sewing-machine, the combination, 
with a reversihl y-revoluble looper having sets 
of peripheral loopengaging hooks, the hooks 
of one set being oppositely disposed relatively 
to and alternating with the hooks of another 
set, and with a vertically-reciprocating nee 
dle-bar and its actuating-shaft, of a looper 
actuating shaft carrying a driver in position 
and adapted for rotating the looper; an inter 
mediate shaft operatively connected with the 
needle-bar-actuating shaft, and carrying a` 
driving-gear adjacent to the looper-actuating 
shaft; two reversing driven gears revolubly 
mounted on the looper-actuating shaft and 
meshing with the driving-gear of the inter 
mediate shaft; and a clutch device carried by 
the looper-shaft in position and adapted for 
locking and releasing the driven gears recip 
rocally relatively to said shaft, and for lock 
ing one of said gears to the shaft and to the 
other gear before unlocking said other gear 
from the shaft,and vice versa; and also adapt~ 
ed for maintaining an operative relation be 
tween the needle-bar and the sets of hooks of 
the loop-taker, irrespective of the direction 
of movement of the loop-taker. 

7. In a sewing-machine, the combination, 
with a revolubly-reversible looper having op 
positely-disposed loop-engaging hooks, and 
withalooper-actuating shaft carryingadriver 
in position and adapted for rotating said 
looper, of looper-reversing mechanism com 
prising two independent oppositely-disposed 
driven gears, two independent sleeves revo 
lubly mounted on the looper-actuating shaft, 
and having clutch~pin sockets in adjacent 
ends thereof, adapted for receiving a clutch 
pin, and each sleeve carrying one of' said 
driven gears; a clutch shiftably carried by 
said shaft, and adapted for engaging in the 
clutch-sockets in the two sleeves reciprocally 
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of the driven gears, and adapted for locking 
one sleeve and gear to the other sleeve and 
to the shaft before unlocking said othersleeve 
from locked engagement with the shaft, and 
vice-versa; a driving-gear in mesh with and 
adapted for continuously rotating the two 
driven gears in opposite directions; and 
means for actuating said driving-gear.l 

8. In a sewing-machine, the combination, 
with a reversibly-revoluble looper and with 
a longitudinally-recessed looper-actuating 
shaft, of two bevel driven gears revolubly 
mounted on said shaft; aclutch member sup 
ported for sliding movement transversely of 
the driven gears in the longitudinal recess of 
the loop-taker-actuating shaft, and carrying 
a clutch-pin between the adjacent ends of the 
hubs/of and adapted for engaging said gears 
reciprocally, and adapted for locking one gear 
tothe looper-actuating shaft and to the other 
gear before unlocking said other gear from 
said shaft, and vice versa; a bevel driving 
gear in mesh with said driven gears, and 
adapted for continuously rot-ating said driven 
gears in opposite directions, respectively; and 
means for supporting, and means for rotating 
said driving-gear. 

9. In a sewing-machine, the combination, 
with a reversibly-revoluble looper, of a looper 
actuatingshaft having an axial bore, and hav 
ing a transverse recess in communication 
with said bore; a driver carried by said shaft 
in position and adapted for engaging and ro 
Iating said looper; two driven gears revolu 
bly carried upon said shaft, one at each side 
of the transverse recess of said shaft, and hav 
ing sleeves the inner adjacent ends of which 
are notched to form clutch- pin sockets; a 
clutch-rod shiftably supported in the axial 
bore of the looper-actuating shaft and carry 
ing a clutch-pin which projects through the 
transverse recess'in said shaft and is adapted 
for engaging in a socket in one or the other 
of the driven-gear sleeves, and also adapted 
for locking one sleeve and its driven gear to 
the shaft and to the other sleeve and its driven 
gear before releasing said other sleeve and 
its driven gear from locked engagement with 
said shaft; a driving-gear in constant mesh 
with the driven gears, and adapted for con 
tinuously rotating said driven .gears in oppo 
site directions, respectively; and means for 
supporting, and means for actuating said 
driving-gear. 

10. In a sewing-machine, the combination, 
with a reciprocating needle and actuating 
mechanism therefor, of a reversibly-revoluble 
looper having sets of oppositely- disposed 
hooks, alternating the hooks of one set rela 
tively tothose of another set; reversing looper 
driving mechanism in operative relation with 
the needle and looper, and embodying two 
oppositely-revoluble and reciprocally-effect 
ive looper-driving members; and means in 
positionand adapted for reciprocally effect 
ing an'operative relation between said driv 
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ing members andlooper at one predetermined 
point in the rotation of said looper, whereby 
one set of hooks is operative when one driv 
ing member is effective for rotating the looper, 
and whereby the other set of hooks is oper 
ative when the other driving member is effect 
ive for rotating said looper. 

11. In a sewing-machine, the combination, 
with a reciprocatory needle and actuating 
mechanism therefor, of a reversibly-revolu ble 
looper having two sets of peripheral opposing 
loop-engaging hooks, the hooks of one set al 
ternating with those of the other set; driving 
mechanism in connection with and adapted 
for actuating the needle and looper at com 
parative velocities of a predetermined ratio; 
_and a combined looper locking and reversing 
mechanism in connection with the looper, 
and adapted for effecting a change in the di 
rection of rotation of said looper at a point 
in the rotation thereof corresponding with the 
neutral position of the needle relatively to 
two opposing hooks, one hook of each set of 
hooks, and adapted for preventing such 
change in thedirection of rotation of the looper 
until the needle occupies this neutral position 
between the two opposing hooks. 

12. In a sewing-machine, the combination, 
with a- reciprocatory needle and actuating 
`mechanism therefor, of a reversibly-revoluble ' 
`looper having two sets of oppositely-disposed 
hooks, the hooks of one set alternating with 
those of the other set; a looper-locking de¿ 
vice in position and adapted for maintaining 
an operative relation between the needle and 
the two sets of hooks reciprocally irrespective 
of the direction of rotation of the looper; and 
a reversing driving mechanism in connection 
with said looper and adapted for changing 
the direction of movement of said looper with 
out affecting the coöperative relation of the 
hooks and the needle. 

13. The combination, with a looper having 
oppposing loop-engaging hooks, of a recipro 
catory needle-bar; and reversing driving 
mechanism in operative connection with and 
vadapted for rotating the looper in opposite 
directions, said mechanism comprising lock 
ing means for preventing a change in direc 
tion of rotation of the looper until the needle 
bar has arrived at a neutral position with re 
spect to the opposing hooks of said looper. 

14. In a sewing-machine, the combination, 
with a reversibly-revoluble looper, having a 
plurality of loop-engaging hooks, a needle 
bar and mechanism for revolving the looper 
and reciprocating the needle-bar, of revers 
ing mechanism including a locking device for 
reversing the direction of rotation of the 
looper and maintaining a proper operative re 
lation between the latter and the needle. 

15. In a sewing-machine of the class speci 
fied, a revoluble looper having a plurality of 
sets of oppositely-disposed loop-engaging 
hooks, each of which hooks has a loop-receiv 
ing opening contiguous thereto, and the hooks 
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of one set alternating with those of another 
set, and adapted the hooks of one set for en 
gaging the loops of the needle-thread when 
the looper is rotated in one direction to form 
one kind of stitch, and thehooks ofthe other 
set for engaging the loops of the needle-thread 
when the looper is rotated in the opposite 
direction to form another kind of stitch; nee 
dle mechanism; and driving mechanism in 
operative connection with and adapted for 
simultaneously operating the looper and nee' 
die mechanism at relatively varying veloci 
ties of a predetermined ratio, said driving 
mechanism involving reversing-gearing ef 
fective to shift the looper to reset it and for 
changing the direction of roation of the looper 
when desired. 

1G. The combination, with alooper having 
at its periphery a plurality of sets of oppo 
sitely-disposed hooks solocated that the hooks 
of one set alternate with those of another set, 
and each hook of each set having a loop-re 
ceivingopeningcontiguous thereto,ofgearing 
effective to shift thelooper to resetit and for 
drivingthelooper-actuatingshaftin one direc 
tion and the reverse; and means for main 
taining an operative relation between the 
looper and the needle, whereby the hooks of 
one set engage the loops of the needle-thread 
when the looper is rotated in one direction to 
form one kind of stitch, as a lock-stitch, and 
the hooks of another set engage the loops of 
said thread when the looper is rotated in the 
opposite direction to form another kind of 
stitch, as a chain-stitch, or a lock chain-stitch. 

17. In a sewing-machine, in combination, 
with needle mechanism, a recessed bobbin 
carrying loop-carrying looper having a series 
of sets of peripheral loop-engaging hooks, the 
hooks of one set of which are oppositely dis 
posed relatively to the hooks of another set, 
and each hook of which is separated from the 
next adjacent hook of the same set by a 
track-segment,in combination withreversing 
gearing carried by the looper-driving shaft 
and adapted for rotating said looper in one or 
the other direction as desired and also ef 
fective to shift the looper to reset it; and 
means for maintaining an operative relation 
between the loop-taker and the needle mech 
anism. 

18. In a sewing-machine, the combination, 
with the framework, having a vertically-re 
ciprocating needle-bar and means in connec 
tion with and adapted for reciprocating said 
needle-bar, of a revoluble looper peripherally 
supported below the said needle-bar and atl 
an inclination to the path of movement there 
of, and having sets or series of peripheral 
loop-engaging hooks, the hooks of one set be 
ing oppositely disposed relatively to and al“ 
ternating with the hooks of the other set, the 
hooks of one set of which are adapted to be 
brought into operative relation with the nee 
dle-bar when the looper is rotated in one di 
rection, andthe hooks of the other set of 

which are adapted to be brought into opera 
tive relation with the needle-bar when the 
looper is rotated in the opposite direction, 
and means 'in connection with and adapted 
for rotating the looper in one or the other 
direction and also effective to shift the looper 
to reset it. ‘ 

19. In a sewing-machine, a revoluble loop 
taker having sets or series of loop-engaging 
hooks, the hooks of each set being oppositely 
disposed with relation to and alternating with 
the hooks of another set, and each hook hav 
inga loop-receiving space contiguous thereto, 
and said looper also having a series of driv 
ing-sockets formed in one side thereof, each 
of which sockets is located intermediate two 
opposing hooks, being one hook of each set 
of hooks, in combination with a revoluble 
driverfor rotating the looper, said driver hav 
ing a series of driving-pins in position and 
adapted for successively engaging in the suc 
cessive sockets of the looper. 

20. In a sewing-machine,the combination, 
with a reciprocatory needle, of a reversibly 
revoluble driving-shaft and looper, the latter 
having a plurality of sets of hooks in its pe 
riphery, the hooks of one set being arranged 
alternately with and oppositely to the hooks 
of the other set, and each hook having a beak 
to take the loop from the needle and a heel 
to let it off; and means whereby the rotation 
of the looper-driving shaft may be reversed 
when it is desired to change from one set of 
opposing hooks to another for the purpose of 
making either a lock-stitch ora chain-stitch, 
said means including an adjusting and lock 
ing device, the adjusting and locking being 
accomplished by said device by one move 
ment of the same. 

21. In a sewing-machine, a revoluble looper 
having sets or series of loop-engaging hooks, 
the hooks of one set being oppositely disposed 
relatively to the hooks of the other set, and 
each hook of each set having a loop-receiving 
opening contiguous thereto, in combination 
with looper-reversing gearing loosely mount 
ed on the driving-shaft; and a clutch for con 
necting said gearing with said shaft, whereby 
the same may be rotated in either direction. 

22. In a sewing-machine organized for mak 
ing two kinds of stitches, the combination 
with a needle and actuating mechanism there 
for, of a movable looper having loop-takers, 
located one for making one kind of stitch at 
one position of the looper, and another for 
making another kind of stitch at a different 
position of said looper; means by which said 
looper may be shifted from one to another 
working position relatively to the needle 
mechanism to bring the loop-taker required 
for use into position for action, whereby one 
kind of stitch or another kind of stitch may 
be produced by the same machine; and means 
for actuating the looper. 

23. In a sewing-machine organized for mak 
ing two kinds of stitches, the combination 
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with a reciprocatory needle and actuating 
mechanism therefor, of a rotary loopen having 
loop-takers, located one for making one kind 
of stitch at one position of the looper, and an 
other for making another kind of stitch at a 
di?erent position of said looper; means by 
which said looper' may be shifted circumfer 
entially from one to another working position 
relatively to the needle mechanism to bring 
the loop-taker required for use into position 
for action, whereby one kind of stitch or an 
other kind of stitch may be produced by the 
same machine; and means for rotating thev 
looper. 

24. In a sewing-machine organized for mak 
ing two kinds of stitches, the combination, 
with a reciprocatory needle, of means for ac 
tuating said needle; a rotary loopen having 
sets of loop-takers, located one set for making 
one kind of stitch at one position of the loopen 
and another set for making another kind of 
stitch at _a diäerent position of said looper; 
mechanism by which said looper may be 
shifted from one to another working position 
relatively to the needle mechanism to bring 
the set of loop-takers required for use into 
position for action, the construction being 
such that one kind of stitch or another kind 
of stitch may be produced by the same ma 
chine; and means for rotating the looper. 

25. In a sewing-maching organized for mak 
ing two kinds of stitches, the combination 
with a needle, of a movable looper having 
loop-takers located one for making one kind 
of stitch and another for making another 
kind of stitch; driving means for said needle 
and looper; and means by which said looper 
may be shifted from one to another position 
relatively to the needle mechanism, thereby 
to reset the looper so as to bring theloop 
taker required' for use into action, whereby 
one kind of stitch or another kind of stitch 
may be produced by the same machine with 
out reversing the entire driving mechanism. 

26. In asewing-machine organized for mak 
ing two kinds of stitches, the combination 
with a reciprocatory needle, of a rotary looper 
having loop-takers located one for making 
one kind of stitch and another for making an 
other kind of stitch; driving means for said 
needle and looper; and means by which said 
looper may be shifted circumferentially rela 
tively to the needle mechanism, thereby to 
reset the looper so as to bring the loop-taker 
required for use into action, whereby one 
kind of stitch or another kind of stitch may 
be produced by the same machine without 
reversing the entire driving mechanism. 

27. A machine organized for making differ 
ent kinds of stitches, comprising a needle and 
a- reversible looper having oppositely-disposed 
loop-takers, means by which said looper may 
be shifted from one to another working po 
sition relatively to the needle and the needle 
moved into a neutral position relatively to 
two opposing loop-takers, and means rendered 
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effective when said needle is in said neutral 
position to change the direction of movement 
of said looper whereby on the further opera 
tion of the machine a different kind of stitch 
will be made. 

28. A machine organized for making differ 
ent kinds of stitches, comprising a needle and 
a reversible looper having oppositely-disposed 
loop-takers, means by which said looper may 
be shifted from one to another working po 
sition relatively to the needle and the needle 
moved into a neutral position relatively to 
two opposin g loop-takers, and means rendered 
effective when said needle is in said neutral 
position to change the direction of movement 
of said looper whereby on the further opera 
tion of the machine a different kind of stitch 
will be made, said means being also effective 
to prevent the changing of the direction of 
movement of said looper until the needle oc 
cupies such neutral position between the two 
opposing loop-takers. 

29. In a sewing-machine, the combination 
with a needle and a rotatable and reversible 
looper having loop-takers, eüective one to 
make one kind of stitch on the rotation of the 
looper in oneldirection and another effective 
to make a different kind of stitch on the ro 
tation of the looper in the opposite direction; 
driving means for said needle and looper; 
and means by which said looper may be re 
set into a predetermined position relatively 
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to the needle to permit on the reversal of said ~ 
looper the proper cooperation between the 
needle and the loop-taker of the set with 
which it cooperates. 

30. In a sewing-machine organized for mak 
ing two kinds of stitches, the combination 
witha reciprocatory needle and with a rotary 
looper supported in proper position for co 
action with the needle, of a connecting driv 
ing mechanism for operating the needle and 
the looper in proper timing for the making 
of the stitches, and looper-position-changing 
means in connection with said driving mech 
anism, by which to reset the looper so that 
the working position of the looper relatively 
to the needle may bechanged, as required 
for the making of one or the other of the two 
kinds of stitches. 

3l. In a sewing-machine organized for mak 
ing two kinds of stitches, the combination 
with a needle and a rotary reversible looper, 
of driving means for said needle and looper, 
and means by which the position of one of> 
said devices relatively to the other may be 
changed, thereby to permit the proper coöp 
eration between said needle and looper on the 
rotation of said looper in either direction. 

32. In a sewing-machine organized for mak 
in'g two kinds of stitches,the combination with 
a needle, of a rotatable looper having loop 
takers located, one for making one kind of l 
stitch and another for making another kind 
of stitch; driving means for said needle; a 
looper-driving shaft carrying a driver in po 
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sition to engage and rotate said looper; and 
means by which said looper may be shifted 
from one to another Working position rela 
tively to the needle together with its driver 
Without affecting the operative relation be 
tween such looper and driver, thereby to bring 
the loop-taker required for use into position 

for action, whereby one kind of stitch or an 
other kind of stitch may be produced by the 
same machine. 

_ FRANCIS H. RICHARDS. 
Witnesses: 

FRED. J. DOLE, 
S. W. PoTTs. 


