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) 3. Claims.
1 .
" This ‘invention relates to 1mprovements in
“Bonnaz’ embroidery machines whergin a, uni-
versal-feed motion causes the cloth to move in
any. desired direction “and wherein the needle
nloves in’ combination -w! tn the feed-motmn to
produce intricate designs.

The universal-feed mechanism of the “Bonnaz”
embroidering machine which setves to control the
direction of motion of the werk is actuated by a
hand crank posmoned below the work-suppm ting
hase.

. The machine also compr;ses 3 needle actuating
shaft Whlch actuates 4 needlc bar driver and im-
pa1ts vertical reciproeations: ‘to the needle.

In the practical application of embr oidering
machines of-the class described, when 1t is de-
sired. to produce duphcate dealgns in parallel or
linear form, it is found that the .opgrator cannet
exactly dupllcate the second or thlrd or fomth
ete. designs fo be exactly like the first one. In
practice it is found that when an attempt is made
to duplicate “Bonnaz” embroidery de51gns one at
a time and in side by side relation, it is ]mposs1b1e
1o achieve exact 1epxoduct1on dueé to the individ-
ual” inaptitudes or “characteristics of the | opera~
tor. When such duplication is attempted the
faults in workmanship are clearly visible without
tbe necessity of closely cneckmg, even without a

magnifying glass.’. Thers is, however, a démand
in the art for the production of duplicate em-
broidery designs spaced on'a strip of material in
pérfect parallel or linear relation,

An object of this invention is to produce an at-
tachment for “Bonnaz” type embroidery ma-
chines which will adapt the embroidery machine
for producing two or more identical designs simul-
taneously; that is, without any difference in the
relative spacing of the various figures or elements
constituting the designs.

- Another object of this invention resides in an
improved mechanism for producmg a plurality of
identical size embroidery ‘desigus and wherein
each needle has its own coacting oscillating looper
and means is provided for the individual adJust-
ment of the loopers.

Another object of this mventmn is to prov1de a
mechanism whereby thé needles are so arranged
as to produce a plurality of alternating design ef-
fects simultaneously. :

Another object of this.invention is to mount a
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plurality of front loopers.in linear alinement and

a plurality of rear loopers in linear alinement on
separate drive shafts. To-accomplish this I have
provided - independent ‘worm-gears,- one for each
looper, the front worm gears being located on one

55

shaft and the rear Worm gears being located on
an independent shaft, ‘and each worm gear is in-
dependently and rotatably adJustable on’ each
drlve shaft. -

In “Bonnaz”. type machines, before changing
the character of the stiteh; it is necessary to dis-
connect the looper from its driver and give to it a
Half-turn and a like adJustment to the needle, and
in effecting these ad,)ustments ‘extretié care is €s-
sential to the propei fétiming of the looper w1th
respect to the line of needle: actuation.

In this disclosure thére are individual mount-
ings of the looper actuating gears wh1ch permlt
these adjustments to be made,

Two forms of embroidery stltches are common
to miachines of this type, viz; the ordmary ¢hain
stitch and the drop- stltch ‘and thls improved
multlple-needle machme has meéans for altering
the character of the rows of stltchmg by individ-
ually changing the operatlve relatmnshlp of. the
loopers ahd actuatmg gear. members’ so’ that one

.or ‘more chain stitch rows of. embr01dery may be

made simultaneously with one or more drop stltch
rows of embroidery.

Another object of this invention is.to provide
an attachment for a “Bonnaz”"embrmdery ma-
chine. wherein two needles are mounted in the
front and-two needlcs are mounted in the rear of
the machine and to employ the front and rear

.needles in dlﬁelent 1elat1onsh1ps or in dlfferent

combinations: for eﬂectmg various, types of com-
posite embroidery, which is not possﬂole w1th the
ordinary single needle embrmdery machmes

Another object of tth invention is to produce .
an attachment for a- “Bonnaz” embro1dery ma-
chine whereby it is p0551b1e tor s1mu1taneously
operate w1th one front needle and one rear needle
which are in- spaced-apart rela,twn but lie m a
single vertwal plane.

With the abiove and other obJects in view, the
invention will be neremafter -more partrcularly
described, and the combmat!on and arrangement
of par ts w111 be shown in- the- accompanying
drawmgs and pomted out in the clalncs which
form part of this spemﬁcatlon

Reference W111 now be had 1o the drawmgs,
wherein like. numer alq of reference desrgnate cor-
responding parts throughout the several views, in
which:

qure 1is a-side elevatlon of o fragmenta,ry
portion of- the sewmg head of an embr ide
chine. equlpped w1th the mechamom of. t
ventlon a portion of the machme belo
being broken away. :

Figure 2is an end elevation of ‘the sewmg head
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shown in Figure 1, the portion of the machine be-
low the base being broken away.

Figure 3 is a bottom view of the machine, the
thread spool holders for the needles being re-
moved.

Figure 4 is a top plan view of the head portion
of the machine, showing an elongated main
needle-bar driver.

Figure-5.is a top plan view: of a nipple carrier.

Figure 6 is a top plan-view of the nipple guide.

Figure 7 is & bottom plan view of the carrier
for the needle housings added by my attach-
ment.

Figure 8 is a cross-sectional view, the secmon
being taken as on line 8-—8 in Figure 7. :

Figure 9 is a front elevation of thread spool
carriers.

Pigure 10 shows & combination of two rows of
“Bonnaz”’ embroidery made in accordance with
this invention, with the two front needles.

Figure 11 shows & combination of two rows of
“Bonnaz” embroidery made with the front left-
hand needle and the rear right-hand needle.

Figure 12 shows a composite design of four
rows of “Bonnaz” embroidery wherein the design
‘elements are alternated and wherein, along any
horizontal line passing through the design ele-
ments the two front needles show identical ele-
ments which differ from the identical elements
‘'made by the two rear needles.

Pigure 13 shows a composite design of two rows
of “Bonnaz” embroidery having s common meet-
‘ing plane, using the front right-hand needle and
a rear middle needle.

In the illustrated embodiment of the inven-
‘tion, the numeral i indicates the work support-
ing base of an embroidery machine embodying
‘my invention and comprising a tubular over-
hanging bracket arm terminating in a head i2.

Journaled in the bracket arm (I is a needle
actuating shaft {3 having an actuating crank
(not shown) for vertically reciprocating a needle-
bar driver (4 which carries the main needle bar
151,

The main needle bar 15! reciprocates within,
but is constrained to rotate in, suitable bearings
“i6, 1T in the head (2. The main needle-bar 15!
carries at its lower end a hook-shaped needle
18t which coacts below the fabric with a looper
“(not shown) to draw loops of thread from a
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supply spool below the work supporting base .

‘10, through the fabric and enchain the same
above the fabric.

For the purpose of my invention I employ a
Jarge annular feeding foot 20. The inner cir-
cumference of the foot is of sufficient size to
permit a plurality of needles 18!, 182, 183, and
184, to be operatively positioned therein without
any interference from the oscillating foot. The
feeding foot 20 derives iis feeding movements
from a rotary cam 21 upon the shaft {3, as is
well known in the art.

The rising and falling movements of the feed-
ing foot 20 are derived from a rotary cam 24
upon the shaft 13 and are transmitted to the
feeding foot by a lever 25. Work-holding and
stripping nipples 26 are vertically reciprocated
alternately with the feeding foot from the feed-
ing foot lifting cam 23.

The feeding foot 20 is supported for universal
feeding movements in the plane of the work sup-
porting base 10, the direction of feeding being
controlled by a hand crank 128 below the work
supporting base (0.

For the purpose of this invention I have elon-
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gated the needle-bar driver 14 to provide a cantl-
lever extension 30. At the free end of the ex-
tension 80 I have rotatably mounted a tubular
needle bar housing 31. Upper and lower collars
32, 33 fixed to the housing 3{ contact the upper
and lower faces of the said extension. This
mounting permits rotation of the housing 31 in
relation to the needle-bar driver {4 and causes
the housing to follow. the up and down move-
ments of the driver.

The upper collar 32 has & screw 34 threaded
therein and extending through an aperture in
the housing 31. The screw 34 serves to support
The needle bar 52 supports
the needle (82,

At the lower end of the tubular housing 31 I
have suitably fixed a spur gear 35. I have
mounted a collar 36 on the housing 31 in spaced
relation from the gear 35 to provide support
for a supplemental needle bar driver 31. The
supplemental driver is thus constrained to fol-
low the up ahd down movements of the needle
bar driver I4.

For the purpose of mainta1mng the supple-
mental driver 37 in position while permitting
vertical reciprocations thereof, I have provided
a guide rod 40 having its upper end portion fixed
in g bracket 41 by a threaded nut 42. The brack-
et 41 is secured to the head 12 by screws 43.
The lower end portion of the guide rod 40 is fixed
to a nipple guide 44 by a threaded nut 45.

A bracket 50 is fixed to the head i2 by a screw
51. The bracket 50 has a screw 52 serving to
support a stationary shaft 53. Rotatably
mounted on the shaft 53 is an elongated idler
spur gear 54. '

As shown in Figures 1 and 2, the idler gear
54 is in meshed relation with a spur gear 55
which is fixed by a screw 56 to the needle bar
housing 3f. It is thus possible for the needle
bar housing 31 to be moved up and down by
the needle-bar driver i4 while rotated by the
idler gear 54.

It is to be noted that the elongated idler gear
54 is in meshed engagement with a drive gear
57 fixed to the main needle-bar housing 58. It
will thus be seen that the gear 57 rotates the
gear 55 and the needle bar housing 31 through
the intermediary of the idler gear 54, the hous-
ings 58 and 31 rotating equally.

It is to be noted that the needle {82 is suit-
ably threadably secured in the lower portion of
the needle bar 152 and that in practice, when
it is desired to adjust the vertical height of
the needle 182 the screw 34 is employed to
loosen the needle bar 152 to permit such ad-
justment. The screw 34 also serves to lock the
needle bar 152 after said adJustment has heen
made.

Three nipple holders 60! of generally tubular
form are threaded in a bracket 6i. The bracket
61 is secured by serews 62 to a nipple lifter slide
bar 63. )

For a purpose to be described later, I have
provided a nipple holder 682 threaded in the
bracket 6f. As best shown in Figure 5, a tapped
hole 64 and a clearance hole 65 are provided for
the screws 62. A clearance hole 66 is also pro-
vided for the guide rod 40. .

It is to be noted that the body portion of
the bracket 6{ has a cavity 61 providing clearance
for the main needle~bar housing 58.

As shown in Figure 6, the nipple guide 44 has

75 three clearance apertures 70! for the three nipple
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holders 681, The nipple guide 44 has a clearance -

aperture 7062 for the nipple holder - 602. The
nipple guide 44 also has a clearance aperture
58! for the main needle bar housing 58 and
an aperture 66! for the lower end of the guide
rod 40. The nipple guide 44 is fixed to the rear
portion of the head 12 by a screw T2 passing
through an aperture 73 therein.

Figure 7 is a bottom plan view of the carrier-

and needle bar driver 37. :

The needle bar driver 37 comprises two short
needle housings 88! for two nipple holders §8!
shown in Figure 5. The needle bar driver 27
also comprises one short needle housing 882 for
the nipple holder 602. An aperture 662 is also
provided for the guide rod 40. Tt is to be noted
that in Figure 7, the guide rod 40 is omitted.

As shown in Figures 7 and 8, the needle hous~
ings 80 and 802 carry drive gears 85 which are
suitably fixed thereto. Idler gears 86 are rotat-
ably mounted on shoulder screws 87 on the needle
bar driver 31. The idler gears 88 are in méeshed
relation with the drive gears 85. ‘An idler gear
88 is rotatably mounted on a shoulder screw 89
on the needle bar driver 31.- The idler gear 88
is in meshed relation with one of the drive gears
85. The drive gear 35 is fixed to the lower end
vortion of the needle bar housing 3f. :

It is to be noted that the rear needle housings
801 and 802 are of lesser height than the front
needle housings 3! and 58. i

It will thus be noted that when the needle bar
housing 3! is rotated, its attached drive gear 25
rotates the idler gear '88. The idler gear . 83
drives one of the drive gears 85. The idler gears
85 then cause rotation. of the remainder-drive
gears 85. L :

Figure 9 is a front elevation of thread zpool
carriers 65 and 96. Each carrier serves as a

mounting for two spools of thread or the liks:

The carriers 85 and 86 are fixed in an upright
bracket 97. Thread tensioning devices 88, 89,
196, and 104 serve to adjust the tension of the
threads leading to loopers 182, i 83, {94 and {05,
which are well known in the art (Figures 1'and 3).

As best shown in Figure 3, the threag holder
bracket 97 is suitably fixed by serews (87 to the
lower face of the work supporting base {8 of
the machine.

The loopers 102 to 105, inclusive, are driven
by individual looper drive gears or worm gears
112 and 115, inclusive (Figure 3). ‘

A main looper drive shaft 1{6 is slidably and
rotatably mounted in bearings 117 and 118. A
bevel gear {19 is fixed to the looper drive shaft
116, Bevel gears-119 secured to-shafts 132 and
116 and actuateq by & crank handle 120 cause
rotation of the looper drive shaft 116. The crank
handle 128 also actuates the feed shaft (21 as
is well known in the art.

It will thus be seen that the main looper drive
shaft 1§ actuates the loopers 102 and 103.

It is to be noted that the looper drive gears
{12 and {13 are adjustably mounted on the looper
drive shaft 116 by screws {25. The looper drive
gears 114 and {15 are also adjustably mounted on
a supplemental looper drive shaft 126 by screws
125, The shaft 126 is slidably and rotatably
mounted in a bearing (17 and in a bearing {27.

The shafts 116 and (26 have gears 128 fixed
thereto by screws 128. An elongated idler gear
130 is mounted in meshed relation with the gears
128. The idler gear 130 is rotatably mounted in
bearings 131. The idler gear 130 makes it possible
to move the looper drive shafts 116 and 126
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y single operation.

Yorizontally while actuated by the.erank handle
. For the purpose of connecting the main looper
drive shaft (16 and the supplemental looper
drive shaft 126 so that they will move horizontally
in. unitary relation,” I provide shoulder collars
135 ‘secured to the shafts 116 and 128 by scraws
136, A centrally. split connecting member 137
is secured by screws :138 and serves to hold the
shoulder collars 135 in unitary relation.” It will .
thus ke seen that when the shaft 11§ is moved,
the shaft 126 is:moved along in the same direc=
tion. . 7~ :

- Figure 10 shows ‘illustrations of two vertical
rows -of identical embroidery designs 140, 140
made by the two front needles 18!, 182. The em-
broidery designs 140, 148 start and end in iden-
tical positions or at identical design elements 141,
141 and 142, 142, .

‘Figure 11 shows illustrations of two rows of
embroidery designs 143, 143, made by the front
left-hand needle 82.and by the right-hand rear
needle 18%. It will be noted that the size of the
design elements 144, [44 are wider than that
shown in Figure 10, due to the increased space
between the needles (82 and 183, It is also to be
noted that the right-hand row is higher than the
left-hand row because the needle 183 making this
row is located rearwards of the front needle.

Figure 12 shows illustrations of four rows of
embroidery designs (45, (451 and 146, 1462 posi=-
tioned in vertically spaced relation. The alter-
nating effect is produced by making the first four
design elements (47 simultaneously and in a
The four succeeding design
elements (48 are also produced simultaneously.
The balance:of the four rows of embroidery is
produced by alternating the design effects inrela-
tive vertical positions. .

Figure 13 shows.an illustration of duplex em-~
broidery design 149 made by using the front
right-hand needle 18t simultaneously with the
rear center needle (not shown). The right-hand
needle 18! and the rear center needle (not-shown)
produce figures {51, {51! in the same operation..
The operator then proceeds in g downward diree-
tion to make figures 152, 152! simultaneously.

As shown in Figure 3, a clearance aperture or
housing 155 is provided in the looper housing 156
for the reduced end portion of g looper.. A clear-
ance aperture 157 is-also provided in the housing
156 concentric with the aperture 155 for the gear
teeth of the looper. The apertures 155 and 157
are employed for mounting a looper therein when
it is desired to make embroidery such as is shown
in Figure 13 which requires a rear central needle.

It will thus be seen that when this machine is
operated with one front needle and one rear
needle, which are in spaced~apart relation but
lie in 3 single vertical plane, that composite
designs such as that shown in Figure 13 may be
produced while operating in the customary man-
ner, that is, lengthwise of the fabrie.

Figures 2 and 4 show hand operated means for
ralsing the feeding foot 20. Ag shown, a lever
arm (60 is rotatably mounted on & pivot 161,
The lever arm 160 comprises an annular end por-
tion 162 which is cam-shaped and slopes down
from the right-hand end portion near the lever
arm to a substantially flat blate-like surface. A
pin 163 in a feeding-foot lifter 164 is in pressure
contact with the annular portion 162 due to the
force exerted by a spring 165 (Figure 2).

It is to be noted that the rear needle housings
80! and 802 are short as compared with the front
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néedlé housings 31 and §8. The rear needle
housings 80 and 82 (Figure 8) have threaded
apertures (67, each serving to receive a screw
{68 (Figure ). : N

By making the rear needle housings 80! and
802 of shott length T am able to position the rear
needles 183, i8¢ very close to the front needles 18!
and 182 without interfering with the construc-
tion of the “Bonnaz” embroidery machine.

The machine has four active needles which
produce the design shown in Figure 12. The
machine has five needle housings, only four of
which may work at any particular time. The
machine has’ one inactive housing 155 for the
usual looper::: The inactive housing 15§ in con-
junction with the needle 81 are used to produce
the design shown in Figure 13. - o
" Migure 1-is the front of the machine, the way
the operator faces the machine when operating.
The inactive nipple holder §02:shown in Figure 5
is for the housing 802. The clearance aperture
152 shown in Figure 6 is for the nipple holder 602,

Tn accordance with the pateént statutes I have
described and illustrated the preferred embodi-
ment of my invention, but it will be understood
that various changes and. modifications can be
made- therein without departing from the spirit
of the invention as defined by the appended
claims. :

1 claim: o :

. 1. In a multiple-needle embroidery machine
for simultaneously producing a plurality of in-
dependent embroidery designs, a plurality of
front needle housings, a rear needle housing, a
needle bar driver, & supplemental needle bar
driver carried by said needle bar driver, said
supplemental needle bar driver carrying one of
said front needle housings and said rear needle
housing, said rear needle housing being of lesser
height than said front needle housings.

- 2. In a multivle needle embroidery machine
having a set of front needles and & rear needle
mounted in spaced-apart relation for simulta-
neously producing:a plurality of identical and
indépendent embroidery designs of uniform size,
the designs produced by said front needles being
in spaced-apart relation from the designs pro-
duced by said rear needles, said needles being
independently - rotatably mounted, ‘a vertically
recipro¢able main needie bar driver carrying said
front needles,. s supplemental needle bar driver
carrying -said’ rear. needle, said supplemental
driver being positioned in a direction transversely
of said machine, said main needle bar driver
having an extension, the free end of said exten-
sicn serving to support said supplemental needle
bar driver, feeding foot means adapted fo in-
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close all of said needles, each needle mounting
comprising ‘a gear, idler. gear means positioned
in meshed relation with said needle mounting
gears to cause said needles to rotate equally, a
main looper drive shaft for said front needles,
a supplemental looper drive shaft for said rear
needle, &  plurality of loopers respectively co-
acting with said needles, and. adjustable indi-
vidual looper drivers mounted for oscillating
each of said loopers equally and in timed rela-
tion with said needles, one of said needle mount-
ing gears being a drive gear, a feed direction
controlling shaft operatively connected with said
drive gear, and means for actuating said shaft to
cause identical actuations of said needles,

3. In a imultiple needle embroidery machine
having a plurality of front needles aligned length-
wise of the machine and a rear needle mounted
for simultaneously producing a plurality of em-~
broidery design elements in spaced-apart rela-
tion, said rear needle being positioned laterally
of said front needles and of said machine, said
needles being rotatably mounted, a vertically
reciprocable main needle bar driver carrying said
front needles, a supplemental needle bar driver
carrying said rear needle, said main needle bar
driver having an extension serving fo vertically
reciprocate said supplemental needle bar driver,
feeding foot means adapted to inclose said
needles, each needle mounting comprising a gear,
idler gear means in meshed relation with said
needle mounting gears causing said needles to
rotate equally, 2 main looper drive shait for
said front needles, a supplemental looper drive
shaft for said rear needle, gear means operatively
connecting said drive shafts to cause both shafts
to rotate in the same direction, looper drive gears
mounted on said drive shafts, a plurality of
loopers driven by said looper drive gears and
respectively coacting with said needles, said
looper drive gears being adapted for oscillating
said loopers equally and in timed relation with
said needles, one of said needle mounting gears
being a drive gear, a feed direction controlling
shaft operatively connected with said drive gear,
and means for actuating said shafts to cause
identical actuations of said needles.
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