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N.Y., a corporation affey Jersey 
Application October 7, 28939, Seria No. 298,35 

8 ClairMAS. 

This invention relates to sewing machines Sad 
has for an object to provide a practical, quiet, 
fast and smooth running sewing machine eror 
which a mechanical connections between the 
upper" and lower Amechanisms of the Inachte 
have been eliminated. 

Previous efforts in this direction have involved 
the use of solenoids or caciliatory electron&g- 
netic devices, the moving elements of which 
possess considerable inertia, and in the opera 
ative speeds of the machines, in addition to mak 
ing the machines jumpy and noisy in operation. 
The ains in view are attained by intercora 

Insecting the upper and lowyer machine mec 
nisms by means of electically synchronized Oe 
tary devices which maintain a pedetermined 
phase or timed relationship to one another igh 
dependent of speed, so that the sewing mecha 
nisms, such as the upper or needie-driving nech 
an is and the lower or loop-taising and/or Work 
feeding mechanisms operate in properly timed 
relation to One another Without mechanica con 
Election between said tippe and owe recha 
nisms. 
The invention will be better understood by re 

ferring to the accompanying drawings, of which 
Fig. 1 is a front elevation, partly in gection, og 
a sewing machine - embodying the invention. 
Fig. 2 is a bottom plan view of the machiae. 
Fig. 3 is a front end elevatio of the raachine, 
Fig. 4 is a rear end elevation of the machine. 
Fig. 5 is a transverse section through one of the 
electrically synchronized twin rotary devices 
used to coordinate the upper and lower mecha 
nisms of the machine. Fig. 6 is a longituatina 
section through the device of Fig. 5. Fig. 7 is 
a section on the line –, Fig. 6. Fig. 8 is a Sec 
tion, on an enlarged scale, on the line 8-8, Fig. 
2, and Fig. 9 is a diagram of the electrical means 
used to synchronize and time the mechanisms of 
the present sewing machine. 
The machine is constructed with a frame in 

cluding the flat bed f from one end of which 
rises the hollow standard 2 of the overhanging 
bracket-arm 3 terminating in the head 4 which 
carries the usual reciprocatory needle-bar 5 and 

50 

aspring-pressed presser-bar 6 fitted, respectively, 
with the needle 7 and presser-foot 8. The head 
4 also houses the usual link take-up 9. The 
take-up 9 and needle-bar 5 are operated in the 
usual manner by cranks fo, if on the top rotary 
shaft f2 which is journaled in bearings 3, 4 
in the overhanging bracket-arm 3. 

Complementai to the needle i in the forma 
tion of stitches is a loop-taker in the form of 8 

(CE, 112-220) 
conventional two-to-one rotary hook 6 contain 
ing the bobbin-thread case & B restrained againstit 
rotation with the hook 6 by the conventional 
bobbin-case rotation-restraine. A 6', Fig. 2. The 
rotary hook S is mounted on the botton shaft E3 

which is journaled in the bearings 8, 9 
belloW the ed 
In order for the necdle II and rotaEy hook 3 

to function to form stitches, a predetermined 
timed relationship aust be maintained ketWeen 0 
them at all times. In the present Emachine this 
predetermined tired relationship is maintained 
electrically and without rechanical cornection 
between the topº-shaft 433 Sandi bottom:-shaft 4. 
Use is herein made of selsyn devices to tie the 2ë 
top and bottom shafts 62 and together in 
predetermined tired relationship. 
The top sellsy. A functions as a tiarasnitter 

of povver and tibe botton gelsyri B functions as 
a receive of power from the transmitter. 
Asselsyns A and B are of identical construc 

tion, a description of one will suffice. The 
Selsy, Figs. 5, 6 and , corpEises a lenirated 
stator-Core 2G Which is held in a frarme 2 pPO 
widing bearings 22, 23, for a shaft 24 carrying 25 

LL LLLLLLLL LLgSSLmLC LLGLLL LLLL LGLLL 
is excited with alternating current by the two 
pole winding 28 the terrainals of which are co 
nected to the slip-rings 2 on the rotor shaft 26. 
Bearing upon the slip-rings 2 are the oughes 30 
28 to which are connected the leads 29 ruining 
to an alternating current supply soAce. The 
stator-core 2) is wound with a conventional 2 
pole 3-phase winding 39. As shown in Fig. 9, the 
rotors of the sellsyns A and 8 are connected in 35 
parallel to the same source of alternating cur 
rent, while the three-phase windings of the 
stators of the two Seisyns are connected to 
gether by the three wires 3. 
The shaft 24 of the top Selsy A (Figs, 1 and 40 

4) is coaxial with and is keyed to the top rotary 
shaft 2 and to the short shaft 32 which carries 
the balance-wheel 33 carrying the belt-pulley 34 
connected by the belt 35 to the pulley 36 of a con 
ventional sewing machine driving motor 3. 45 
When the rotors of Selsyns A and B are ex 

cited from the same source of alternating cur 
rent, they immediately take up definite predeter 
mined positions relative to each other and any 
movement of the rotor of the transmitting Sel- 50 
syn A is followed exactly by the rotor of receiving 
Selsyn B, within the torque limits of the de 
vices, entirely independent of speed. 
The shaft 24 of the receiving sesyn 3 car 

ries a gear 8 which meshes with a gear 39 of 
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2 
half its pitch diameter upon the hook-shaft fl, 
whereby the hook-shaft is driven at twice the 
speed of and in time with the top shaft 2. The 
frame of Selsyn A is secured by screws a, a, Fig. 
1, to the standard 2. The frame of sellsyn B is 
Secured by Screws b, b to the under side of the 
bed . 
The work-feeding mechanism comprises the 

feed-dog 40 which is carried by the feed-bar 4 
pivoted at 42 on the feed-rocker 43 which includes 
the feed-rock-shaft 44 journaled on the pintles 
45. The feed-bar 4 has its forward end a de 
pending portion 46 which is forked to embrace 
the feed-lift cam 47 on the bottom rotary shaft 
24 of Selsyn B. Clamped to the feed-rock-shaft 
44 is an arm 48 which extends forwardly and is 
slotted to embrace the feed-advance cam 49 on 
the bottom rotary shaft 24b of Selsyn B. The 
cams 4 and 49 are feed-actuating members and 
are both mounted directly on the shaft 24b of 
Selsyn B. 
To minimize hunting tendencies between the 

Selsyn rotors 25 there is preferably loosely and 
frictionally mounted on the shaft f 7 a small fly 
Wheel 50, the frictional drag of which upon the 
shaft depends upon the pressure thereagainst 
of the spring 5 whose tension is regulated by 
turning the nut 52. This slip-jointed flywheel 
steadies the rotor of the receiving Selsyn B so 
that it will not hunt or oscillate relative to the 
rotor of the transmitter A. 

If the Selsyns A and B are large enough to 
pOSSess adequate torque characteristics, the de 
parture from exact phase relationship between 
the tWO rotors under variable sewing conditions 
will not be enough to interfere with the forma 
tion of stitches by coaction of the loop-taker or 
rotary hook with the needle. 
The invention is not to be understood as lim 

ited to any particular type of sewing machine, 
either lock-stitch or chain-stitch. It is useful in 
electrically timing the stitch-forming and work 
feeding instrumentalities of a sewing machine 
Without regard to the form of the sewing machine 
frame and without mechanically intercon 
necting the mechanisms within such frame. 
Warious modifications may obviously be made in 
the construction and relative arrangement of 
parts of the machine shown and described, with 
in the spirit of the invention. 

Having thus set forth the nature of the inven 
tion, what I claim herein is: 

1. A Sewing machine having a top shaft, a 
needle driven thereby, a bottom shaft, loop-tak 
ing mechanism driven by said bottom shaft, and 
electrically interconnected Selsyns each having 
a stationary and a rotary member, said rotary 
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members being mechanically connected to said 
top and bottom shafts, respectively, means to 
drive one of said shafts, and a flywheel friction 
ally driven by the other of said shafts. 

2. A sewing machine having a top shaft, a 

2,223,830 
needle driven thereby, a bottom shaft, a loop 
taker driven by said botton shaft, a pair of alter 
nating current energized, two-pole rotors includ 
ing shafts mechanically connected, respectively, 
to said top and bottom shafts, and a pair Of tWO- 5 
pole polyphase stators surrounding said rotors 
and having their winding terminals connected 
together. w 

3. A sewing machine having a top shaft, a 
needle driven thereby, a bottom shaft, a two-to 
one rotary hook on said bottom shaft, a pair of 
alternating current energized, two-pole rotors in 
cluding shafts the upper one of which is Con 
nected to the top shaft and the lower one of which 
is connected at one end by gears to drive. the bot 
tom shaft two-to-one, feeding mechanism includ 
ing feed-lift and feed-advance eccentrices on the 
other end of the lower rotor shaft, and a pair of 
two-pole polyphase stators surrounding Said IrO- , 
tors and having their winding terminals con 
nected together. 

4. In an electromagnetic sewing machine, top 
and bottom two-pole polyphase stators having 
their winding terminals connected together, a 
pair of alternating current energized, two-pole 
rotors journaled, respectively, in said stators, a 
reciprocatory needle, a needle-driving shaft con 
nected to rotate with One of said rotors, a loop 
taker complemental to said needle, a loop-taker 
driving shaft connected to rotate with the other 
of said rotors, and means to drive one of said 
shafts. 

5. A sewing machine having a needle, a needle 
driving shaft, a loop-taker, work-feeding mecha 
nism including feed-actuating members, a Selsyn, 
system including a pair of polyphase stators and 
a pair of two-pole alternating current energized 
rotors including rotor shafts journaled in the re 
spective stator frames, one of said rotor shafts 
being mechanically connected to the needle-driv 
ing shaft and the other rotor shaft being me 
chanically connected to the loop-taker, and feed 
actuating members. 

6. A sewing machine having a bed and an 
over-hanging gooseneck, a top shaft in said 
gooseneck, a reciprocatory needle driven by said 
top shaft, a rotary loop-taker complementary to 
said needle in the formation of stitches, a bottom 
shaft to drive said loop-taker, a transmitting Sel 
Syn motor including a rotor connected to run 
with said top-shaft, a receiving Selsyn, motor 
having its field frame mounted below the sewing 
machine bed, a rotor shaft journaled in the field 
frame of the receiving Selsyn and having its two 
opposite ends projecting beyond said field-frame, 55 
a gear on one end of said rotor shaft connected to 
drive said loop-taker shaft, a feed-cam mounted 
on the other end of said rotor shaft, and a feed 
bar in said Sewing machine connected to receive 
feed-and-return movements from said feed-cam. 60 
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