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To all whom z't may concern 
Be it known that we, FREDERICK E. 

SoiiooLFIELD and JOHN C. OWEN, citizens of 
the United States, and residents ofk Coving 
ton, in the county of Kenton and State of 
Kentucky, and Bellevue, in the county of 
Campbell and State of Kentucky, respec 
tively, have invented certain new and use 
ful Improvements in Sewing-Machines, of 
which the following is a speciiication. 
Our invention relates to sewing machines; 

and its object is to simplify the construc 
tion and operation of such machines by the 
employment of the electro-magnetic motive 
force directly applied'to respective ones of 
the various operating parts of the machine. 
Our invention consists in the parts and 

in the details of construction and arrange 
ment of parts as will herein be more fully 
described and claimed. 
In the drawings: Figure 1 is aplan view 

of a device embodying our invention; Fig. 
2 is a front elevation of the same; Fig. 3 is 
a partial vertical longitudinal section, en 
larged, on the line o_o of Fig. 1; Fig. 4 is 
a partial vertical cross section on a line cor 
responding to the line m-œ of Fig. 3; .and 
Fig. 5 is a diagram showing the electrical 
connections. 
Our improved sewing machine as herein 

shown, comprises a bed plate 1 and a head 2 » 
the bed plate 1 being mounted on the top oii 
a column 3 which also supports a suitable 
top 4, surrounding the bed plate 1, for suit 
ably supporting the material to be operated 
upon. The column 3 has a laterally extend 
ing bracket 5, mounted upon which is an 
arm 6 extending up past one side of the 
top ¿l and extending over and supporting 
the head 2, in a manner similar to the ar 
rangement of the corresponding parts in 
well-known sewing machines. This arm 6 
may be joined to the bracket 5 by means of 
a suitable pivot 7, so that the arm 6 with 
the head 2 thereon, may be swung upward 
and laterallyfoutward yaway from; the top 4l, 
and may be swung down below the level of 
this top 41 out of the way, thus permitting 
the top 4- tov be utilized merely as a table 
when the machine is vnot to be .used for 
sewing. ’ 

The needle bar 8 is mounted in the head 
2 close to the left side thereof, having a 
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lower bearing 9 in the bottom of the head 
2 and an upper bearing in a lug 1() extend 
ing inward from the left side of the head, 
so that this needle bar may slide up and 
down in the head, its upper end coming 
close to the top of the lhead 2'at the limit of 

Vits upward stroke, but preferably at all 
times being inclosed by the head as shown. 
The lower end of the needle bar 8 extends 
down through the bottom of the head2 and 
has a suitable socket 11 that holds the needle 
1,2 in any well-known manner. Also, simi 
lar to ordinary sewing machine construc 
tion, there is a presser'foot 13 on the lower 
end of a presser bar 14 that has a bearing 
15 in the bottom of the head 2 and another 
bearing in a lug 16 extending in from the 
back of the head 2 some distance below the 
lug 10, so that this presser bar with the 
presser foot thereon may slide up and down 
inthe head. An adjusting screw 17 passes 
down through the top of the head2 and is 
screwed through the lug 10, in vertical 
alinement withl the presser bar 14e. There 
is a helical spring 18' compressed between 
the lower end of the adjusting screw 17 and 
the upper end lof the presser bar 14 where 
it extends up past its bearing 1G. This 
presser bar 14 >has an engaging pin 19 ex 
tending through a slot 20 in the rear of the 
head 2, and an eccentric lever 21 is pivoted 
on the'back of the’head inr such Va manner 
that it may engage with the engaging pin 
19 and hold the presser bar and presser 
foot up when desired. The presser foot 13 
is slotted' and the needle 12 passes down 
therethrough as usual. 
To the right of the needle bar 8 are upper 

and lower'upright solenoids 22 and 23 fixed 
around tubes 24 and 25 fixed in the top and 
bottom, respectively, of the head 2. These 
solenoids4 and their tubes are of such length 
relative to the head that a considerable 
space is left between them; and the 4needle 
bar S has an arm 26 1projecting overv into 
this space with upwardly and downwardly 
projecting lugs 27y and' 28, on'the ends of 
wliicliare fixed soft iron cores 29fa'n'd`30 for 
Athe upper and lower'solenoids 22 and 23, re 
spectively, these cores sliding inside of the 
tubes 211 and 25, respectively, and being of 
such length and so supported on the arm 26 
and lugs 27 and 28 that when either one of 
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them is wholly within its respective sole 
noid, the other one is about halfway with 
drawn from its solenoid. 
F rom the foregoing it will be seen that, 

accordingly as the upper or lower solenoid 
is energized, the needle bar S will be pulled 
up or down. For resisting the movement 
of the needle bar S at the ends of its stroke, 
we prefer to provide dash pots 31 and 31’ 
mounted on the lower end of the upper tube 
21A and the upper end of the lower tube 25, 
respectively, and to provide, on the lugs 
27 and 28, plungers 32 and 33 to enter these 
dash pots 31 and 31’, respectively. Tt will 
be understood that these plungers may fit 
the dash pots rather loosely, so as to allow 
a slow escape of air from the dash pot as 
the plunger enters it, the closeness with 
which the plunger fits the dash pot deter 
mining the degree of cushioning effect pro 
vided. 

fr take-up lever 34 has a pivot or ful 
crum 35 to the right of the needle bar 8 
inside the head 2 and extends across the 
needle bar and through a slot 36 in the left 
side of the head, and has on its outer end 
an eye 37. After the usual manner of ar 
ranging sewing machines, there is a stud 
3S on top of the arm 6 to hold a spool 39 
for supplying thread to the needle, and 
there is a tension device 40 also mounted 
on top of this arm G. Also down near the 
lower front corner of the head 2 at the left 
thereof is an eye 4:1. Thus, the thread may 
pass from the spool 39, through the tension 
device 40, down through the eye »11, up 
through trie eye 37 of the take-up lever 3l, 
and then down and through the eye Á12 of 
the needle 12 in the usual manner. < 
The shuttle 43 is mounted in the shuttle 

carrier below the bed plate. This shut 
tle carrier ¿il carries the shuttle Li3 for 
wardly and rearwardly up against a shuttle 
guide 45 projecting down from the lower 
side of the bed plate to the right of the 
shuttle carrier. There is a groove L16 in the 
left side of this shuttle guide L15 which the 
needle 12 enters on its downward stroke, 
and the parts are arranged so that the shut 
tle ¿3 is guided past this needle to cause 
the point e7 of the shuttle l13 to enter the 
loop of thread alongside the needle during 
the forward stroke of the shut-tle, in a man 
ner similar to that of the operation of ordi 
nary sewing machines, and the shuttle car 
rier being constructed to pass the shuttle 
Äi3 entirely through the loop at the comple 
tion of its forward stroke, as is well known 
in sowing machine construction. For recip 
rocating the shuttle, forward and rear hori 
zontal solenoids 4S and 49 are mounted 
around forward and rearward tubes 50 and 

which project rearwardly and forwardly 
from lugs 52 and 53, respectively, extend 
ing down from the lower side of the bed 
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plate 1. These solenoids and tubes are of 
such length that a space is left between 
them, and the shuttle carrier #le has an arm 
54C projecting downward and slightly to 
the left, with forward and rear lugs and 
5G, upon which are mounted soft iron cores 
57 and 5S which slide in the tubes 50 and 51, 
respectively. Thus, accordingly as the for 
ward or rearward solenoid is energized, the 
shuttle carrier with the shuttle i13 will be 
drawn forwardly or rearwardly. Dash 
pots 59 and GO are mounted on the for 
ward and rearward tubes 51, respectively, 
and the lugs 55 and 5G have plungers (31 
and G2 up close to the arm 541, which enter 
these dash pots 59 and GO at the forward 
and rearward terminations of the stroke, 
respectively, thus cushioning the shuttle 
carrier at the ends of its stroke in a man er 
similar to that described in connection with 
the cushioning of the needle bar S. 
The feed bar G3 projects up tln‘ough a, 

slot 64 in the bed plate 1 to coöperate with 
the presser foot 13 in a manner similar to 
the operation of feed bars in ordinary sew 
ing machines. This feed bar to thus operate 
requires a four-way motion, as is well 
known, rising toward the presser foot, then 
traveling in this elevation rearwardly, then 
falling away from the presser foot, and 
then traveling at its lower elevation for 
wardly again. To provide the above motion 
for the feed bar 63, we impart the up-and 
down motion to it by one pair of solenoids, 
and impart the forward and rearward nio 
tion to it by another pair of solenoids. Thus, 
forward and rearward horizontal solenoids 
65 and (36 are mounted on tubes G7 and GS 
which extend inward toward each other from 
upright lugs 69 and 70 on a yoke 71. An arm 
72 extends downward and to the right from 
the feed bar 63, and has fixed to it soft iron 
cores 73 and 7% which slide in the tubes 
67 and 68 of the forward and rearward 
solenoids 65 and G6, respectively. Dash 
pots 75 and 7 6 are mounted on the ends of 
the tubes G7 and G8, and the arm 72 has 
plungers 77 and 7 8 to enter these dash pots 
and cushion the feed bar at the ends of its 
stroke. 
The yoke 71 has guide bars 79 and SO 

extending down at its ends, and a bracket 
81 extends down from the bed plate 1 at the 
right and has an extension S2 over to the 
left under the solenoids G5 and GG, with a 
transverse member 83, on the forward and 
rearward ends of which are hubs Si and S5 
in which the LO‘uide bars 7 9 and 80, respec 
tively, slide up and down with the bracket 
71. Upper and lower upright solenoids S6 
and 87 are mounted on tubes SS and S9, 
projecting down from the feed plate 1 and 
down from the extension 82 of the bracket 
81, respectively, to the right of the solenoids 
65 and G6. The yoke 71 has an arm 90 
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extending downward and to the right with 
upwardly and downwardly extending lugs 
91 and 92, on the ends of which are mounted 
soft iron cores 93 and 94 to slide in the tubes 
88 and 89 of the upper and lower solenoids 
86 and 87, respectively. Dash pots 95 and 
95’ are mounted on the lower end of the 
upper tube 88 and the upper end of the 
lower tube 89, and the lugs 91 and 92 have 
plungers 96 and 97 entering the dash pots 
95 and 95', respectively, to cushion the 
bracket 71 at the upper and lower ends of 
its stroke. Thus it will be seen that the 
forward and rearward motion of the feed 
bar 63 will be imparted by the solenoids 65 
and 66, while the upward and downward 
motion of this feed bar will be imparted'iby 
the solenoids 86 and 87, which move the yoke 
71 up and down, and consequently move the 
entire forward and rearward motive appa 
ratus of the feed bar 63 up and down, and 
move the feed bar 63 up and down there 
with. 
The rearward stroke of the feed bar 63 

 is limited by a stop member 98 mounted in 
a slot 64 at the rear of the feed bar 63, and 
adjustably held by a horizontal adjusting 
screw 99, which is threaded through a lug 
100 on the lower side of the stop member 98, 
and which has a bearing in a lug 101 pro 
jecting down from the lower side of the bed 
plate near the rear end of the slot 64, this 
screw having forward and rear collars 102 
and 103 to prevent forward and rearward 

' movement of the screw, but to allow it to 
turn in its bearing. A small set screw 104 
passes down through the bed plate 1 against 
the screw 99 when the adjustment has been 
made, thus preventing any movement of the 
screw under the impact of the feed bar 63. 
The rear end of the screw 98 has a knurled 
head 105, a slight segment of which pro 
jects up through a slot 106 in the bed plate 
1. Thus, to adjust the feed, the set screw 
104, projecting through the top of the bed 
plate, may be conveniently reached by a 
screw driver to loosen it; then the knurled 
head 105 may be engaged by the finger to 
turn it in either direction, and when the de-` 
sired adjustment is made the set screw 104 
may be tightened again. The forward 
movement of the feed bar 63 is limited by 
the forward end of the slot 64. It will be 
understood that the impact of this feed bar 
against its rear and forward stops will, due 
to the provision of suitable cushioning 
means, suoli as the dash pots and plungers', 
be very slight. This is also true of the 
needle bar 8, the shuttle carrier 44 and the 
yoke 71 carrying the feed bar 63 in its up 
ward and downward movement. These 
parts will not only be cushioned at the ends 
of the strokes, but will be stopped by the 
dash pots and plungers, it not being neces 
sary to provide any means for stopping 

these parts with any great accuracy as is the 
case with the forward and rearward motion 
of the feed bar. 
From the foregoing it will be seen that 

the required movements of the various parts 
are provided by the solenoids and the asso 
ciated parts arranged as described. It re 
mains, however, to time the energization of 
the various solenoids to cause the parts to 
work at such times relative to each other as 
to properly feed the goods to the needle and 
'to cause the needle and shuttle to cooperate 
in passing the threads through the goods. 
It will be understood that the shuttle 43 may 
carry a bobbin with thread thereon, as usual 
in the construction and operation of sew 
_ing machines, and that this shuttle is de 
signed to pass this thread through the loop 
of the thread of the needle 12 each time the 
needle is in a downward position with its 
thread through the goods, thus forming 
what is well known as the lock stitch. In 
order to insure the above relative move 
ments, we control the supply of current to 
the needle-bar solenoids by means of a . 
switch operated by the shuttle-carrier sole 
noids. Furthermore, the solenoids that im 
part the forward and rearward motion'to 
the feed bar are in parallel circuit with the 
shuttle-carrier solenoids, and thus controlled 
by the switch operated by the needle-bar 
solenoids, while the solenoids that impart 
the up-and-down motion to the feed bar are 
in parallel circuit with the needle bar sole 
noids, and thus controlled by the switch op 
erated by the shuttle-carrier solenoids. It 
will be understood that it may be permis 
sible to control all of the feed-bar solenoids 
by either one of the switches. However, the 
reciprocal controlling relation between the 
needle-bar and the shuttle-carrier is impor 
tant. By this provision, extreme accuracy in 
adjustment of the switch parts is unneces 
sary; for, as will be seen from the foregoing 
description, it will be impossible for the 
shuttle to act until the needle has completed 
the movement required of it in each in 
stance, and likewise the needle cannot act 
until the shuttle has completed the move 
ment required in each instance. Did the 
needle bar and the shuttle carrier each con 
trol its own movement, slight inaccuracies 
in the switch parts would soon result in im 
proper timing of the actions of the needle 
and shuttle, and the device wouldbe inop 
erative for the purposes intended. 
The switch that controls the supply of 

current to the shuttle-carrier solenoids com 
prises a bar 107 mounted on insulating 
bases 108 and 109 on the upper and lower 
needle bar solenoi ds 22 and 23, respectively; 
there being studs 110 and 111 mounted in 
these bases, and the bar 107 having slots 112 
and 113 through which the studs extend, and 
which slots are long enough to allow a very 
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short stroke for the bar 107. Also mounted 
on the solenoids 22 and 23 and insulated 
therefrom, are contact members 114 and 115, 
and the bar 107 carries contact blades 116 
and 117 at its upper and lower ends to al 
ternately make contact with these contact 
members 114 and 115 as the bar slides up 
and down. The up-and-down motion is im 
parted to the bar by means of a stud 118 
mounted in a suitable insulated bushing 119 
in the arm 26 oitl the needle bar 8 and extend 
ing over to the right through an elongated 
slot 120 in the bar 107. This slot is sutli~ 
ciently shorter than the stroke ot the needle 
bar to cause the stud 118 to move the bar up 
or down the required distance at each end 
ot the stroke. 

rl`he switch that controls the supply ot 
current to the needle-bar solenoids is et con 
struction similar in every way to that of 
the above described switch, comprising a 
bar 121 held and guided on insulated 
mountings 122 and 123 on the forward and 
rearward shuttle carrier solenoids 48 and 49 
by means of studs 124 and 125 in the mount 
ings 122 and 123 and projecting through 
slots 126 and 127 in the bar 121. Contact 
members 128 and 129 are mounted on and 
insulated from the solenoids 48 and 49, and 
contact blades 130 and 131 make contact 
with these members at the forward and 
rearward ends et the stroke, respectively, 
ot the bar 121. A stud 132 is mounted in 
an insulating bushing 133 in the arm 54 of 
the shuttle carrier, and enga-ges with oppo 
site ends of a slot 134 in the arm 121, this 
slot being of such length that the bar 121 is 
moved forwardly or rearwardly at the for 
ward and rearward ends of the stroke of the 
shuttle carrier. With the stud having an 
insulated mounting in the needle bar or the 
shuttle carrier, as the case may be, the bar 
107 or 121 may be electrically continuous 
with the contact beds at the respective ends 
of the bar, and this permits ot a strong 
mounting ot the contact beds since they may 
indeed be mechanically continuous with the 
bar 121. The bar is thus permitted to be 
made of metal, so that the impact of the 
stud at the ends of the slot in the bar will 
not be so damaging as where the bar must 
be made ot insulating material, which, even 
at the best, is less durable than metal. On 
the other hand, the mounting of the stud in 
the needle bar or shuttle carrier, not being 
subject to impact, may be more practically 
made of insulating material. In this con 
nection also, it will be understood that with 
the cushioning means provided, such as the 
dash pots and plungers, the impact of the 
stud, at the ends or" the slot in the switch 
bar. will be comparatively slight. 

lilith switches provided as above de 
scribed, or 'any other suitable switches which 
are actuated at the ends of the stroke of the 
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respective motive apparatus with which 
they are associated, the electrical connec 
tions may be made as illustrated in the dia 
gram in Fig. 5. As here shown, positive 
and negative conductors 135 and 136 lead 
from a suitable source of current. The 
positive conductor 135 is connected to the 
conductor 137, connecting this positive con 
ductor 135 to the switch bar 121. The neg 
ative conductor 136 is connected to one end 
of the coil of each needle~bar solenoid 22 
and 23; a conductor 138 also connects this 
negative conductor 136 to one end ot the 
coil et' each shuttle-carrier solenoid 48 and 
49; another conductor 139 also connects this 
negative conductor 136 to one end of the 
coil of each feed-bar solenoid 65 and 66; 
and another conductor 140 also connects 
this negative conductor 136 to one end of 
each of the other feed-bar solenoids 86 and 
87. A conductor 141 connects the other end 
of the coil ot the upper needle~bar solenoid 
22 to the forward Contact member 128 for 
the switch bar 121; and an additional con 
ductor 142 also connects the conductor 141 
with the other end of the coil of the upper 
feed-bar solenoid 86. The other end of the 
coil of the lower needle-bar solenoid 23 is 
connected by means of a conductor 143 with 
the rear contact member 129 for the switch 
bar 121, and an additional conductor 144 
connects this conductor 143 with the other 
end of the coil of the lower feed-bar sole 
noid 87. The other end of the coil of the 
forward shuttle-carrier solenoid 48 has a 
conductor 145 connecting it to a conductor 
146 that connects to the lower contact mem 
ber 115 for the switch bar 107, and this con 
ductor 146 also connects to the other end of 
the coil ot the forward feed-bar solenoid 65. 
The other end of the coil of the rear shuttle 
carrier solenoid 49 has a conductor 147 con 
necting it to a conductor 148 that connects 
to the upper contact member 114 for the 
switch bar 107; and this conductor 148 also 
connects to the other end oi’ the coil oit the 
rear teed~bar solenoid 66. Thus connected, 
with current supplied through the conduc 
tors 135 and 136 and starting with the posi 
tions ot the various parts as indicated in 
Fig. 5, the needle will be up and the switch 
bar 107 will be in electrical connection with 
the upper contact member 114, which closes 
a circuit from the positive conductor 135 
through the conductor 148, conductor 147, 
coil of the rear shuttle-carrier solenoids 49, 
and the conductor 138 to the negative con 
ductor 136; and also a circuit through the 
conductor 148, coil of the rear feed-bar sole 
noid 66 and conductor 139 to the negative 
conductor 136; thus holding the shuttle car 
rier and feed bar in their rearward posi» 
tions. 1n such position, the switch bar 121 
will of course make contact with the rear 
contact member 129. This will close the 
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circuit from the positive conductor 135 
through the conductor 113, coil of the lower 
needle-bar solenoid 23, to the negative con 
ductor 136; and also through the conductor 
111, coil of the lower feed-bar solenoid 37, 
and conductor 110 to the negative conduc 
tor 136. lVith these circuits thus closed the 
solenoid 23 will pull the needle bar down, 
and the solenoid 87 will pull the feed bar 
down. The needle will pass the thread 
through the goods which had been fed for 
ward by the feed bar 63 in its upward po~ 
sition. At this uncture, in order to insure 
a proper looseness of the thread from the 
needle to form a slight loop for the better 
entrance of the point of the shuttle, the 
needle bar and needle may have imparted to 
them a slight return movement by making 
the lower cushioning means of the needle 
bar, here exemplified by the dash pot 31 and 
plunger 33, resistive enough to cause a 
slight rebound of the parts after reaching 
their full downward _limit of movement. 
This slight rebound will not affect the 
switch bar 107, however, which will then 
make electrical connection with the lower 
contact member 115 and close a circuit from 
the positive conductor 1.35 through the con 
ductor 116, conductor 115, coil of the for 
ward shuttle-carrier solenoid 18 and conduc 
tor 138 to the negative conductor 136; and 
also through this conductor 116, coil of the 
forward feed-bar solenoid 65 and conductor 
139 to the negative conductor 136. Thus, the 
forward shuttle-carrier solenoid 18 will pull 
the shuttle forward through the loop of the 
thread, and the forward feed-bar solenoid 65 
will pull the feed bar 63 forward in its 
lowered position. “Then the shuttle carrier 
has moved forward, the switch bar 121 will 

1 make contact with the forward contact mem 
ber 128, This will close a circuit from the 
positive conductor 135 through the conduc 
tor 137, conductor 111, coil of the upper 
needle bar solenoid 22 to the negative con 
ductor 136, and also a circuit through the 
conductor 111, conductor 112, coil of the 
upper feed~bar solenoid 86 and conductor 
110 to the negative conductor 136. Thus, 
the upper needle-bar solenoid 22 will draw 
the needle bar and needle upward while the 
shuttle is held forward, looping the needle 
thread around the shuttle thread, while at 
the same time the feed bar 63 will be drawn 
upward by the upper feed bar solenoid 86. 
Near the completion of the upper stroke of 
the needle bar it will cause the take-up lever 
31 to act to draw the needle thread up into 
the goods with the shuttle thread, tighten 
ing the stitch, as in any ordinary' sewing 
machine making a lock stitch. ÑVhen the 
needle bar has completed its upward stroke, 
the switch bar 107 will again make contact 
with the upper contact member 111,k ener 
gizing thc rear shuttle-carrier solenoid 19 

5. 

and the rear feed-bar solenoid 66, drawing 
the shuttle back ready for a new stitch and 
drawing the feed bar 63 back in its raised 
position, so that it coacts with the presser 
foot 13 to feed the goods under the needle. 

It will be seen that the above cycle of op 
erations will be repeated as long as current 
is supplied through the conductors 135 
and 136. 
The machine may be stopped at any time 

by shutting ofl' the supply of current, and 
the supply of current may be modified or 
controlled by means of a rheostat or other 
controller, as may be done with any ordi 
nary electric motor, thus regulating the 
speed of the machine as required. 
The column 3 is hollow and preferably cy 

lindrical, and the bed plate 1 has a down 
wardly extending flange 119 which fits 
snugly in the upper end of the column and 
has a laterally extending flange 150 that ñts 
snugly down on the top of the column all 
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around, with screws 151 holding the bed . 
plate down on the column. The top 1 rests 
on a wide lateral ñange 152 around the out 
side of the column a suliicient distance down 
from its top to bring the upper surface of 
the top 1 level with the upper surface of the 
bed plate 1, and this top 1 is secured to this 
flange 152 by means of screws 153 passing 
up through the flange 152 into the top 1. 
The bracket 5 of the column 3 and the arm 
6 that supports the head 2 may also be 
hollow, and the various conductors may be 
comprised in a cable 151 passing from the 
head over and down through the hollow in 
terior of the arm 6 and the hollow interior 
of the bracket 5 to the shuttle and feed-bar 
mechanism suspended from the lower side 
of the bed plate 1 in the upper end of the 
hollow column 3. The bracket 5 may have 
an outlet means 155, through which the con 
ductors 135 and 136 enter and make connec 
tion with the conductors comprised in the 
cable 151. This cable 151 may be made 
flexible and loose enough to allow the arm 
6 to be swung outward and downward with 
out disrupting the conductors. 
The head 2 is preferably split in its mid 

dle, so as to leave a forward section 156 
that is removable, thus permitting the con 
venient installation of the solenoids and the 
needle bar and their associated parts in the 
head 2. 

It will be understood that while our im 
proved construction is adaptable for the ar 
rangement of table and arm as above de 
scribed, it may also be incorporated with 
an integral bed plate and arm and head 
mounted upon any suitable table or cabinet, 
such as are well known in the construction 
of sewing machines for household use. The 
arrangement herein shown and describedis 
more particularly designed for the use of 
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that many other minor variations may be 
effected in the construction and embodiment 
of our invention, and therefore we do not 
wish to be understood as being limited to 
the precise details herein specifically shown 
and described, but 

Ti'hat we claim as new and desire to se 
cure by Letters Patent is: 

l. In a sewing machine, a needle, electro 
magnetic operating means for the needle, 
cooperative means to cooperate with said 
needle, electro-magnetic operating means 
for said cooperative means, means to control 
the supply of current to the respective elec 
tro-magnetic operating means to cause co 
operation of said cooperative means with 
said needle, feeding means, electro-magnetic 
operating means for the feeding means, and 
means whereby the operating means for the 
needle and for the cooperative means con 
t-rol supply of current to said electro-niag 
netic operating means for the feeding 
means. 

2. In a sewing machine, a needle, elect-ro 
magnetic operating means for the needle, 
cooperative means to cooperate with said 
needle, electro-magnetic operating means 
for said cooperative means, means to con~ 
trol the supply of current to the respective 
electro-magnetic operating means to cause 
cooperation of said coöperatiye means with 
said needle, feeding means, electro-magnetic 
operating means for the feeding means, and 
means whereby said operating means for 
said eoöperative means controls supply of 
current to said electro-magnetic operating 
means for the feeding means. 

3. In a sewing machine, a needle, electro 
magnetic operating means for said needle, 
coiiperatiye means to coöperate with said 
needle, operating means for said cooperative 
means, means whereby the electro-magnetic 
operating means for said needle controls 
the operation of said operating means for 
the cooperative means, means whereby said 
operating means for the cooperative means 
controls the supply of current to said elec 
tro-magnetic operating means for the needle, 
to cause cooperation of said cooperative 
means with said needle, feeding means, elec 
tro-magnetic operating means for sai d feed 
ing means, and means whereby said oper 
ating means for the needle and said oper 
ating means for the cooperative means con 
trol supply of current to said electro-mag 
netic operating means for the feeding 
means. 

et. In a sewing machine, a needle, operat~ 
ing means for the needle, coöperatiye means 
to coöperate with said needle, electro-mag 
netic operating` means for said coöperative 
means, means whereby the operating means 
for the needle controls the supply of current 
to said electro-magnetic operating means for 
the cooperative means, means whereby said 
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eleetro~magnetic operating means for the 
cooperative means controls the operation of 
said operating means for the needle,to cause 
cooperation of said coöperatire means with 
said needle, feeding means, electro-mag 
netic operating means for the feeding 
means, and means whereby said operating 
means for said eoöperatiye means controls 
supply of current to said electromagnetic 
operating means for the feeding means. 

In a sewing` machine, a needle, operat 
ing means for the needle, cooperative means 
to eoöperate with said needle, electro-mag 
netic operating means for said cooperative 
means, means whereby the operating means 
for the needle controls the supply of current 
to said electro-magnetic operating means 
for the coöperatiye means, means whereby 
said electro-magnetic operating means for 
the cooperative means controls the operation 
of said operating means for the needle, to 
cause cooperation of said cooperative means 
with said needle, feeding means, electro 
magnetic operating means for said feeding 
means, and means whereby said operating 
means for the needle and said operating 
means for the cooperative means control 
supply of current to said electro-magnetic 
operating means for the feeding means. 

G. In a sewing' machine, a needle, electro 
magnetic operating means for the needle, 
coöperatiye means to cooperate with said 
needle, electro-magnetic operating means 
for said cooperative means, means whereby 
each of said electro-magnetic operating 
means controls supply of current to the 
other electro-magnetic operating` means, to 
cause cooperation of said coöperatii'e means 
with said needle, feeding' means, electro 
magnetic operating means for the feeding 
means, and means whereby the operating 
n eans for the needle controls supply of cur 
rent to said electro~magnetic operating 
means for the feeding means. 

T. In a sewing machine, a needle, electro 
magnetic operating` means for the needle, 
cooperative means to eoöpcrate with said 
needle, electro-magnetic operating~ means 
for said coöperatiye means, means whereby 
‘ach of said electro-magnetic operating 
means controls supply of current to the 
other electro-magnetic operating means, to 
cause coöperation of said coöperatiye means 
with said needle, feeding means, electro~ 
magnetic operating means for the feeding 
means, and means whereby said operating 
means for said cooperative means controls 
supply of current to said electro~magnetie 
operating means for the feeding means. 

S. In a sewing machine, a needle, electro 
magnetic operating means for the needle, 
cooperative means to coöperate with said 
needle, electro-magnetic operating means 
for said cooperative means, means whereby 
each of said electro-magnetic operating 

IIO 

115 

1:0 

130 



10 

15 

20 

30 

35 

40 

60 

1,196,160 

means controls supply of current to the 
other electro-magnetic operating means, to 
cause cooperation of said cooperative means 
with said needle, feeding means, electro 
magnetic operating means for said feeding 
means, and means whereby said operating 
means for the needle and said operating 
means for the coöperative means control 
supply of current to said electro-magnetic 
operating means for the feeding means. 

9. In a sewing machine, a needle recip 
rocatable to project through a fabric and 
carry thread through said fabric, a shuttle 
reciprocatable to pass between the thread 
and the needle when they project through 
the fabric, electro-magnetic Ameans for re 
ciprocating the needle, means for recipro 
eating the shuttle, a feed bar, electro-mag 
netic means for reciprocating the feed bar 
substantially in the direction of reciproca 
tion of the needle, means for reciprocating 
the feed bar in a direction at an angle to 
that of the reciprocation of the needle, and 
means whereby the reciprocating means for 
the shuttle controls the supply of current to 
the electro-magnetic means for >reciprocat 
ing the needle and to the electro-magnetic 
means for reciprocating the feed bar. 

10. In a sewing machine, a lneedle recip 
rocatable to project through a fabric and 
carry thread through said fabric, a shuttle 
reciproeatable to pass between the thread 
and the needle when they project through 
the fabric, means for reciprocating the 
needle, electro-magnetic means for recipro 
cating the shuttle, a feed bar, means for 
reciprocating the feed bar substantially in 
the direction of the reciprocation of the' 
needle, electro-magnetic means for recipro~ 
eating the feed bar in a direction at an 
angle to that of the reciprocation of the 
needle, and means whereby the reciprocat 
ing means for the needle controls the sup 
ply of current to the electro-magnetic means 
for reciprocating the shuttle and to the elec 
tro-magnetic means for reciprocating the 
feed bar. 

l1. In a sewing machine, a needle recip 
rocatable to project through a fabric and 
carry thread through said fabric, a shuttle 
reciproeatable to pass between the thread 
and the needle when they project through 
the fabric, electro~magnetic means for re 
ciprocating the needle, electro~magnetic 
means for reciprocating the shuttle, a feed 
bar, electro-magnetic means for reciprocat~ 
ing the feed bar substantially in the direc 
tion of reciprocation of the needle, electro 
magnetic means for reciprocating the feed 
bar in a direction at an angle to that of the 
reciprocation of the needle, means whereby 
the reciprocating means for the needle con 
trols the supply of current to said electro 
magnetic reciprocating means for the 
shuttle and to the second-mentioned electro~ 

magnetic means for reciprocating the feed 
bar, and means whereby the reciprocating 
means for the shuttle controls the supply of 
current to said electro-magnetic means for 
reciprocating the needle and to the first 
mentioned means for reciprocating the feed 
bar. 

12. In a sewing machine, a needle, operat« 
ing means for the needle, cooperative means 
to cooperate with the needle, operative 
means for said cooperative means, a feed 
bar, electro-magnetic operating means for 
said feed bar, means for controlling 
supply of current to said lectromagnetic 
operating means, and stop means to limit 
the operation of said feed bar independently 
of the control of current to said electro 
magnetic operating means, and cushioning 
means to cushion the operation of said feed 
bar immediately before the stopping of said 
feed bar by said stop means. 

13. In a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
coöperative means reciprocatable to coöper 
ate with said thread when it is carried 
through the fabric, a feed bar reciprocata 
ble substantially in the direction of recipro 
cation of the needle and also reciprocatable 
in a direction at an angle to that of the recip 
rocation of the needle, opposed needlerecig~l 
rocating solenoids, cores for said solenoids 
connected to said needle whereby when they 
are alternately energized they reciprocate 
said needle, opposed feed-bar-reciprocating 
solenoids, cores for said solenoids connected 
to said feed bar, whereby when said sole 
noids are alternateli7 energized they recip 
rocate said feed bar in the first mentioned 
direction, means for reciprocating said feed 
bar in the second mentioned direction, means 
for reciprocating said cooperative means, 
and means to control supply of current to 
said needle-reciprocating solenoids and fced~ 
bar-reciprocating solenoids, to alternately 
cause cooperation of said coöperative means 
with said needle and feeding by said feed 
bar. 

14. In a sewing machine, a needle recipro 
catable to carry a` thread through a fabric, 
cooperative means reciprocatable to coöper 
ate with said thread when it is carried 
through the fabric, a feed bar reciprocatable 
substantially in the direction of reciproca 
tion of the needle and also reciprocatable in 
a direction at an angle to that of the recip 
rocation of the needle, means to reciprocate 
said needle, means to reciprocate said feed 
bar in the first mentioned direction, opposed 
feed-bar-reciprocating solenoids, cores for 
said solenoids connected to said feed bar, 
whereby when said solenoids are alternately 
energized they reciprocate said feed bar in 
the second mentioned direction, opposed 
solenoids for reciprocating said eoöperative 
means, cores for said solenoids connected to 
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said cooperative means, whereby when these 
solenoids are alternately energized they re 
ciprocate said cooperative means, means for 
controlling` the operation of the reciprocat 
ing means for the needle and of the recipro 
cating means to reciprocate said feed bar 
in the first mentioned direction, and means 
to control supply of current to said feed 
bar-reciprocating solenoids and to said sole 
noids for reciprocating the cooperative 
means, to alternately cause cooperation of' 
said cooperative means with said needle 
¿ad feeding by said feed bar. 

l5. in a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
cooperative means reciprocatable to coöper 
ate with said thread when it is carried 
through the fabric, ay feed bar reciprocatable 
substantially in the direction of reciproca 
tion of the needle and also reciproca-table in 
a direction at an angle to that of the recipro 
cation of the needle, opposed needle-recipro 
cating' solenoids, cores for said solenoids 
connected to said needle, whereby when said 
solenoids are alternately energized they re 
ciprocate said needle, opposed feed-bar-re 
ciprocating solenoids, cores for said solenoids 
connected to said feed bar, whereby when 
said feed-bar-reciprocating solenoids are al 
ternately energized they reciprocate said 
feed bar in the hist-mentioned direction, 
other opposed feed-bar-reciprocating sole 
noids. cores for these other solenoids con 
nected to said feed bar, whereby when these 
other solenoids are alternately energized 
they reciprocate said feed bar in the second 
mentioned direction, opposed solenoids for 
reciprocating said coöperatiye means, cores 
for said solenoids connected to said coöper 
atiye means. whereby when these solenoids 
are alternately energized they reciprocate 
said coögeratire means, and means for con 
trolling supply of current to the respective 
solenoids` whereby they alternately cause 
cooperation of said cooperative means with 
said needle and` feeding by said feed bar. 

1G. In a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
cooperative means reciprocatable to coöper 
ate with said thread when it is carried 
through the fabric, a feed bar reciprocatable 
substantially in the direction of reciproca 
tion of the needle and also reciprocatable in 
a direction at an angle to that of the recipro 
cation of the needle, opposed needle-recipro 
cating solenoids. cores for said solenoids 
connected to said needle, whereby when said 
solenoids are alternately energized they re 
ciprocate said needle, opposed feed-bar-re 
ciproeating solenoids, cores for said sole 
noids connected to said feed bar, whereby 
when said feed-bair-reciprocating solenoids 
arc alternately energized they reciprocate 
said feed bar in the first-mentioned direc 
tion, other opposed feed-bar-reciprocating 
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solenoids, cores for these other solenoids 
connected to said feed bar, whereby when 
these other solenoids are alternately ener 
gized they reciprocate said feed bar in the 
second-mentioned direction, opposed sole 
noids for reciprocating` said coöperatiyc 
means, cores for said solenoids connected to 
said cooperative means, whereby when these 
solenoids are alternately energized they re 
ciprocate said cooperative means, means 
whereby said solenoids for reciprocating 
said cooperative means control supply of 
current to said needle-reciprocating sole 
noids and to said solenoids for reciprocating` 
the feed bar in the first-mentioned direc 
tion, and means whereby said needle-recipro 
cating solenoids control supply of current 
to said solenoids for reciprocating said co 
operative means and to said solenoids for 
reciprocating` said feed bar in the second 
nentioned direction, to alternately cause 
cooperation ofl said coöperatiye means with 
said needle and feeding by said feed bar. 

17. In a sewing machine, a needle, op 
posed needle-reciprocating solenoids, cores 
for said solenoids connected to said needle, 
whereby when said solenoids a 'e alternately 
energized they reciprocate said needle to 
carry a thread through a fabric, coöperatiye 
means reciprocatable to cooperate with said 
thread when it is carried through the fabric, 
means to reciprocate the cooperative means, 
m>ans to control the supply of current to 
said solenoids to alternately energize them, 
means to control the operation of said means 
to reciprocate said coöperatiye means, to 
cause cooperation of said coo ieratiye means 
with said needle, a dash pot on one of said 
solenoids, and a plunger connected to one 
of said cores to enter said dash pot and stop 
the needle after it has carried said thread 
through the fabric, said plunger so fitting 
said dash pot as to cause a rebound of said 
needle and said cores at this termination of 
their reciprocation, to form a loop of said 
thread to facilitate cooperation of said co 
operatiye means with said thread. 

1S. In a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
coöpe latiye means reciprocatable to coöper 
ate with said thread when it is cai‘ried 
through the fabric, a feed bar reciprocatable 
substantially in the direction of reciproca 
tion of the needle and also reciprocatable 
in a direction at an angle to that of the re 
ciprocation of the needle, means to recipro 
cate said needle, means to recii‘irocate said 
feed bar in the first mentioned direction, op 
posed feed-bar-reciprocating solenoids, cores 
for said solenoids connected to said feed 
bar, whereby when said solenoids are alter 
nately energized they reciprocate said feed 
bar in the second mentioned direction, op 
posed solenoids for reciprocating said co 
operative means, cores for said solenoids 
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connected to said coöperative means, where 
by when these solenoids are alternately ener 
gized they reciprocate said coöperative 
means, means for controlling the operation 
of the reciprocating means for the needle 
and of the reciprocating means to recipro 
cate said feed bar in the first mentioned di 
rection, and means to control supply of cur 
rent to said feed-bar-reciprocating solenoids 
and to said solenoids for reciprocating the 
cooperative means, to alternately cause co 
operation of said coöperative means with 
said needle, and feeding by said feed bar, 
and stop means to limit the reciprocation 
of said feed bar in said second-mentioned 
direction independently of the control of 
current to said solenoids that reciprocate 
this feed bar in this direction. 

19. In a sewing machine, a needle recip 
rocatable to carry a thread through a fabric, 
coöperative means reciprocatable to coöper~ 
ate with said thread when it is carried 
through the fabric, a feed bar reciprocatable 
substantially in the direction of reciproca 
tion of the needle and also reciprocatable in 
a direction at an angle to that of the recipro 
cation of the needle, means to reciprocate 
said needle, means to reciprocate said feed 
bar in the first mentioned direction, opposed 
feed-bar-reciprocating solenoids, cores for 
said solenoids connected to said feed bar, 
whereby when said solenoids are alternately 
energized they reciprocate said feed bar in 
the second mentioned direction, opposed 
solenoids for reciprocating said cooperative 
means, cores for said solenoids connected to 
said coöperative means, whereby when these 
solenoids are alternately energized they 
reciprocate said coöperative means, means 
for controlling the operation of the recipro 
cating means for the needle and of the recip 
rocating means to reciprocate said feed bar 
in the first mentioned direction, and means 
to control supply of current to said feed 
bar-reciprocating solenoids and to said sole 
noids for reciprocating the cooperative 
means, to alternately cause cooperation of 
said coöperative means with said needle and 
feeding by said feed bar, and stop means 
to limit the reciprocation of said feed bar 
in said second-mentioned direction inde 
pendently of the cont-rol of current to said 
solenoids that reciprocate this feed bar in 
this direction, a dash pot on one of these 
solenoids, and a plunger connected to the 
cores of these solenoids to enter said dash 
pot and cushion the operation of said feed 
bar immediately before the stop of said feed 
bar by said stop means. 

20. In a sewing machine, a needle recip 
rocatable to carry a thread through a fabric, 
coöperative means reciprocatable to coöper 
ate with said thread ywhen it is carried 
through the fabric, means to reciprocate the 
needle, means to reciprocate _the cooperative 
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means, a feed bar, opposed solenoids, cores 
for said solenoids connected to said feed 
bar, whereby when said solenoids are alter 
nately energized they reciprocate said feed 
bar in a direction substantially at an angle 
to that of the reciprocation of the needle, a 
yoke carrying these solenoids and said feed 
bar, other opposed solenoids, cores for these 
other solenoids connected to said yoke, 
whereby when these other solenoids are 
alternately energized they reciprocate said 
yoke and said first-mentioned solenoids and 
said feed bar carried thereon substantially 
in the direction of reciprocation of the 
needle, means for controlling the operation 
of said needle-reciprocating means and said 
means for reciprocating said coöperative 
means, and means for controlling supply of 
current to the respective feed-barrecipro~ 
cating solenoids, to alternately cause coöper 
ation of said coöperative means with said 
needle and feeding by said feed bar. 

21. In a sewing machine, a needle re 
ciprocatable to carry a thread through a 
fabric, opposed needleereciprocating sole 
noids, cores for said solenoids connected to 
said needle, whereby when said solenoids 
are alternately energized they reciprocate 
said need-le, coöperative means reciprocat~ 
able to cooperate with said thread when it is 
carried through the fabric, opposed sole 
noids to reciprocate this coöperative means, 
cores for these opposed solenoids connected 
to said coöperative means, whereby when 
these solenoids are alternately energized 
they reciprocate the cooperative means, a 
feed bar, opposed feed bar solenoids, cores 
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for these feed bar solenoids connected to ' 
said feed bar whereby when these solenoids 
are alternately energized they reciprocate 
said feed bar in a direction at an angle to 
that of the reciprocation of the needle, a 
yoke carrying the aforesaid feed-bar sole 
noids and feed bar, other opposed feed bar 
solenoids, cores for these other feed-bar sole 
noids connected to said yoke whereby when 
these other solenoids are alternately ener 
gized they reciprocate said yoke and said 
solenoids and feed bar carried thereon sub~ 
stantially in the direction of reciprocation 
of the needle, and means for controlling 
supply of current to the various solenoids of 
said needle, of said cooperative means and 
of said feed bar, to alternately cause coöper 
ation of said coöperative means with said 
needle and feeding by said feed bar. 

22. In a sewing machine, a needle recip 
rocatable to carry a thread through a fabric, 
opposed needle~reciprocating solenoids, cores 
for said solenoids connected to said needle, 
whereby when said solenoids are alternately 
energized they reciprocate said needle, co 
operative means reciprocatable to coöperate 
ywith said thread when _it is carried through 
`the fabric, opposed solenoids to reciprocate 
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this cooperative means, cores for these op 
posed solenoids connected to said coöpera 
tive means, whereby when these solenoids 
are alternately energized they reciprocate 
the coöperative means, a feed-bar, opposed 
feed-bar solenoids, cores for these feed-bar 
solenoids connected to said feed-bar whereby 
when these solenoids are alternately ener 
gized they reciprocate said feed-bar in a 
direction at an angle to that of the reciproca 
tion of the needle, a yoke carrying the afore 
said feed-bar solenoids and feed bar, other 
opposed feed-bar solenoids, cores for these 
other feed-bar solenoids connected to said 
yoke whereby when these other solenoids 
are alternately energized they reciprocate 
said yoke and said solenoids and feed bar 
carried thereon substantially in the direc 
tion of reciprocation of the needle, means 
for controlling supply of current to the 
solenoids of said needle and of said coöper 
ative means, means whereby said solenoids 
for reciprocating said cooperative means 
control supply of current to said needle-re 
ciprocating solenoids and said solenoids on 
said yoke, and means whereby said needle 
reciprocating solenoids control supply of 
current to said solenoids that reciprocate 
said coöperative means and to said solenoids 
that reciprocate said yoke. 

Q3. ln a sewing machine, a needle recip 
rocatable to carry a thread through a fab 
ric, opposed needle-reciprocating solenoids, 
cores for said solenoids connected to said 
needle, whereby when said solenoids ‘are 
alternately energized they reciprocate said 
needle, cooperative means reciprocatable to 
cooperate with said thread when it is car 
ried through the fabric, opposed solenoids 
to reciprocate this coöperative means, cores 
for these opposed solenoids connected to said 
coöperative means, whereby when these sole 
noids are alternately energized they recipro 
cate the cooperative means, a feed bar, op 
posed feed-bar solenoids, cores ifor these 
feed-bar solenoids connected to said feed bar 
whereby when these solenoids are alternately 
energized they reciprocate said feed bar in 
a direction at an angle to that of the re 
ciprocation of the needle, a yoke carrying 
the aforesaid feed-bar solenoids and feed 
bar, other opposed feed bar solenoids, cores 
for these other feed-bar solenoids connected 
to said yoke whereby when these other sole 
noids are alternately energized they recip 
rocate said yoke and said solenoids and feed 
bar carried thereon substantially in the 
direction of reciprocation of the needle, 
means for controlling supply of current to 
the various solenoids of said needle, of said 
coöperative means and of said feed bar, to 
alternately cause eoöperation of said coöper 
ative means with said needle and feeding 
by said feed bar, and cooperating cushion 
ing means connected, respectively, to the 
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various solenoids and to their cores to 
cushion the movements of said needle, of 
said cooperative means and of said feed bar, 
at the ends of their respective reciproca 
tions. 

24. In a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
opposed needle-reciprocating solenoids, cores 
for said solenoids connected to said needle, 
whereby when said solenoids are alternately .  
energized they reciprocate said needle, Co 
operative means reciprocatable to eoöperate 
with said thread when it is carried through 
Vthe fabric, opposed solenoids to reciprocate 
this cooperative means, cores for these op 
posed solenoids connected to said coöpera 
tive means, whereby when these solenoids are 
alternately energized they reciprocate the 
cooperative means, a feed bar, opposed feed 
bar solenoids, cores for these feed-bar sole 
noids connected to said feed bar whereby 
when these solenoids are alternately ener 
gized they reciprocate said feed bar in a di 
rection at an angle to that of the reciproca 
tion of the needle, a yoke carrying the afore 
said feed-bar solenoids and feed bar, other 
opposed feed-bar solenoids, cores for these 
other feed-bar solenoids, connected to said 
yoke whereby when these other solenoids are 
alternately energized they reciprocate said 
yoke and said solenoids and feed bar carried 
thereon substantially in the direction of re 
ciprocation of the needle, means for control 
ling supply of current to the various sole 
noids of said needle, of said cooperative 
means and of said feed bar, to alternately 
cause cooperation of said cooperative means 
‘ith said needle and feeding by said feed 

bar, dash pots on the various solenoids, and 
plungers connected to the respective cores to 
enter said dash pots and cushion the move 
ments of said needle, of said coöperative 
means and of said feed bar, at the ends of 
their respective reciprocations. 

ln a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
opposed needle-reciprocating solenoids, cores 
for said solenoids connected to said needle, 
whereby when said solenoids are alternately 
energized they reciprocate said needle, co 
operative means reciprocatable to cooperate 
with said thread when it is carried through 
the fabric, opposed solenoids to reciprocate 
this cooperative means, cores for these op 
posed solenoids connected to said coöpera 
tive means, whereby when these solenoids 
are alternately energized they reciprocate 
the cooperative means, a feed bar, opposed 
feed-bar solenoids, cores for these feed-bar 
solenoids connected to said feed bar where 
by when these solenoids are alternately en 
ergized they reciprocate said feed bar in a 
direction at an angle to that of the recipro 
cation of the needle, a yoke carrying the 
aforesaid feed-bar solenoids and feed bar, 
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other opposed feed-barsolenoids, cores for 
these other feed-bar solenoids connected to 
said yoke whereby when these other sole 
noids are alternately energized they recipro 
cate said yoke and said solenoids and feed 
bar carried thereon substantially in the di 
rection of reciprocation ofthe needle, means 
for controlling supply of current to the va 
rious solenoids of said needle, of said co 
operative means and of said feed bar, to al 
ternately cause coöperation of said coöpera 
tive means with said needle and feeding by 
said feed bar, and stop means with which 
said feed bar engages at one end of its re~ 
ciprocation at an angle to that of said 
needle, whereby the operation of said feed 
bar is limited independently of the control 
of current to said solenoids on said yoke. 

26. In a sewing machine, a needle recipro 
catable to carry a thread through a fabric, 
opposed needle-reciprocating solenoids, cores 
for said solenoids connected to said needle, 
whereby when said solenoids are alternately 
energized they reciprocate said needle, co 
operative means reciprocatable to coöperate 
with said thread when it is carried through 
the fabric, opposed solenoids to reciprocate 
this coöperative means, cores for these op 
posed solenoids connected to said coöpera~ 
tive means, whereby when these solenoids 
are alternately energized they reciprocate 
the coöperative means, a feed bar, opposed 
feed-bar solenoids, cores kfor these feed-bar 
solenoids connected to said feed bar whereby 
when these solenoids are alternately ener 
gized they reciprocate said feed bar in a di 
rection at an angle to that of the reciproca 
tion of the needle, a yoke carrying the afore 
said feedbar solenoids and feed bar, other 
opposed feed-bar solenoids, cores for these 
other feed-bar solenoids connected to said 
yoke whereby when these other solenoids are 
alternately energized they reciprocate said 
yoke and said solenoids and feed bar car~ 
ried thereon substantially in the direction of 

bar with which it alternately makes contact 
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reciprocation of the needle, means for con 
trolling supply of current to the various 
solenoids of said needle, of said coöpera 
tive means and of said feed bar, to alter 
nately cause coöperation of said co-öp- 50 
erative means with said needle and feed 
ing by said feed bar, stop means with ` 
which said feed bar engages at one end 
of its reciprocation at an angle to that of. 
said needle, whereby the operation of said 55 
feed bar is limited independently of the con 
trol of current to said solenoids on said yoke, 
and coöperating cushioning means on one of 
said solenoids on said yoke and connected 
to the cores of said solenoids on said yoke, 
respectively, to cushion the _operation of said 
feed bar immediately before its engagement 
with said stop means. 

27. In a sewing machine, a needle, co 
operative means to coöperate with said 
needle, rectilinearly reciprocatable electro~ 
magnetic motive means for the needle, rec 
tilinearly reciprocatable electromagnetic 
motive means for said coöperative means, 
switch bars reciprocatable parallel with the 
respective electro-magnetic operating means, 
engaging means on the respective operating 
means to reciprocate said switch bars, con~ 
tact members associated with each switch 

by virtue of its reciproeation, and electri~ 
cal connections Afrom the contact members 
associated with each switch bar to the elec 
tro-magnetic operating means parallel with 
which the other switch bar reciprocates, 
whereby each electro-magnetic operating 
means controls the supply of current to the 
other electro-magnetic means, to cause co 
operation of said cooperative means with 
said needle. 

FREDERICK E. SCHOOLFIELD. 
JOHN C. OWEN. 

Witnesses: 
JAMES N. RAMsEY, 
CLARENCE PERDEW. 

Copie! of this patent may be obtained for ñve cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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