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UNITED STATES PATENT OFFICE. 
JoHN KRUSI, oF NEW YORK, N. Y., ASSIG. OR, BY IVIESNE ASSIGNMENTS, To. MULTI 

PLEx SHUTTLE ENIBROIDERING MACHINE COMPANY, A CORPORATION OF NEW YORK. 

MULTIPLEx-SHUTTLE EMBROIDERING-MACHINE. 

Application filed February 1, 1911. 

To all whom it may concern: 
Be it known that i, JoHN RRUSI, a citizen 

of the United States, and a resident of the 
city of New York, borough of Manhattan, 
in the county and State of New York, have 
invented a new and Improved Multiplex 
Shuttle Embroidering - Miachine, of which 
the following is a full, clear, and exact de 
scription. - 

This invention relates to that type of em 
broidering machines in which a frame pro 
vided with one or more strips of fabric is 
manipulated by means of a pantograph, so 
that an operator can follow an enlarged de 
sign which is reproduced on the fabric, by 
needles reciprocating through the fabric, be 
cause if the movement of the frame by the 
pantograph, but on a smaller scale than the 
original design. In such types of machine, 
while theoretically the design could be re 
produced any number of times by simply 
lengthening the frame and the machine, 
practically, this is impossible, and yet it is 
desired to produce as many strips as is pos 
sible. 

It is, therefore, an object of this invention 
to so construct an embroidering machine 
that a plurality of fabrics in the same and 
different planes can be simultaneously em 
broidered fron a single pattern. 
A further object of this invention is to so 

position the separate fabrics, in preferably 
staggered relation, so that access may be 
had to any of the fabrics without removing 
the operating mechanism, and without dis turbing the other fabrics. 
These and further objects, together with 

the construction and combination of parts, 
will be more fully described hereinafter and 
particularly set forth in the claims. 

Reference is to be had to the accompany 
ing drawings forming a part of this specifi 
cation, in which similar characters of refer 
ence indicate corresponding parts in all the 
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views, and in which 
Figure 1 is a front view in elevation; 

Fig. 2 is a side view in elevation: Fig. 3 is 
a vertical transverse section, with parts broken 
away to show the underlying structure, 
and showing the needles in opposition to 
one of the strips of fabric but not piercing 
the same, and also showing the borers in 
their inoperative position: Fig. 4 is a view 
similar to Fig. 3, showing the mechanism 
for the bores in its operative position, and 
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showing in full and dotted lines the differ 
ent positions of one of the borers, and the 
operating mechanism therefor; Fig. 5 is a 
view similar to Fig. 3, showing the needles 
in operation and piercing the fabric; Fig. 6 
is a vertical section taken at right-angles to 
the view illustrated in Fig. 5; Fig. 7 is an 
enlarged detail of the shuttle rail and shut 
tles, with the operating means therefor; 
and Fig. 8 is an enlarged detail of the mech 
anism for straightening the toggle in the borer-operating mechanism. 

Referring more particularly to the sep 
arate parts of this invention as embodied in 
the form shown in the drawings, 1 indicates 
the main frame, which may be provided 
with walks 2, whereby the operator may 
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pass along the side of the machine and keep 
watch of the working of the machine. 
Suspended from the main frame 1 in any 

Suitable manner, so as to have movement in 
any direction in a vertical plane, there is 
provided a fabric frame or yoke 3, which is 
shown in Fig. 2 to be in the form of an in 
verted U-shaped frame having vertical 
reaches 4 and 5 connected together so as to 
move in unison. The manner of suspending 
the yoke 3 may be of any suitable character, 
as for example, a plurality of flexible con 
nections 5 passing over suitable pulleys 6 and 
connected to a suitable counterweight 7, 
whereby the weight of the fabric frame or 
yoke 3 can be counterbalanced, and thus 
permit the fabric frame to be readily ma 
nipulated. This fabric frame 3 is adapted 
to be moved in the usual manner, by means 
of a pantograph S, which is fulcrumed at 9 
to the main frame 1, and is connected to the 
fabric frame 3 at 10, so that the fabric 
frame 3 will move in synchronism with a 
pointer 11 on the long arm of the panto 
graph, but on a reduced scale, so as to repro 
duce a pattern on a chart 12, which the op 
erator follows with the pointer 11. 
In such machines as are now on the mar 

ket, as far as is known, the frame 3 has but 
a single vertical reach, so that the number 
of strips which can be produced is practi 
cally limited. As shown in this case, there 
are provided a plurality of reaches 4 and 5 
to the fabric frame, which are adapted to 
suppoit in any well known manner strips of 
fabric 13, 14, 15 and 16, as for example, by 
means of vertically spaced rollers 17 and 18, 
from one of which the fabric is adapted to 
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unwind, and onto the other of which the 
fabric is adapted to wind as it is erai): old 
ered. 

it will be noted that the siri 
are preferably st:ported i 
tion, that is to $37, fire 
16 are located in opposition Spaces 
between the ic strips; i3 and 14. The 
purpose if this is to permit the operator's to 
have access to the strips of fabric being ein 
broidered, without disturbing the operating 
mechanism, and also without disturbing the 
other strips of fabric. 

For the purpose of embroidering the 
strips of fabric 15 to 16, there is provided 
an operator i9, which may also be termed 
the needie operator, in that it is provided on 
opposite sides with rows of needles 20, in 
opposition to each strip of fabric, and fur 
ther, in that it is adapted to operate the 
same. This operator may be of any suitable 
structure, such as comprising vertically-ex 
tending bars 100, connected together by 
needlebars 10i, on which the needles 20 are 
Supported. This foms an open structure, 
whereby access may be had to the needles 
and to the various strips of fabric. At will 
be noted that these rows of needles 20 are 

ggered spaced relation GI. 
opposite sides of the operator i9, So &S to 
correspond with the staggered spaces réia 
tion of the strips of fabric 13 to i3. The 
thread for the needles 20 may be supplied 
from suitable bobbins 21, in any suitable 
manner. The operator 49 may be itself ma 

c 

nipulated in any guitable manner, as for ex 
ample, by a can 22, operatively connected 
to the operator. 19 in any suitable mainer, 
as for example by the can foliover 23, 
which in turr is connected to the operator 
by means of bell crank levers 24 and links 
25. 
erator 9 has a pin-and-slot connection 26 
with the main frame 1. For the purpose of 
securing the thread to the fabric when in 
serted through the same by means of the 
needles, 20, there are provided shuttles 27, 
mounted on a shuttle rail 28 disposed in 
back of the strip of fabric; that is to say, on the opposite sides to the sides on which 
the needles are disposed. These shuttles may 
be operated in any conventional manner, as 
by means of a shuttle bar 29 connected to an 
arm 30 on a shaft, 31 by means of a link 32, 

; this shaft 3i being in turn operated by a cam 
33 through a follower 34 on an arm 35 se 
cured to the shaft, 31. This mechanism for 
operating the shafts is duplicated in each 
tier, and on each side of the inachine, so that. 
the shuttles for each strip of fabric will be 
operated, that is to say, the shuttie bars 29 
for each strip of fabric on one of the reaches 
4 is connected to a shaft, 31 operated by a 
cam 33, and similarly, the shuttie bars for 
the strips of fabric on the reach 5 are con 

To allow for this novement, the op 

ii,33", £33. 

nected to a similar shaft, and can Cin the op 
posite side of the inachine, which have been 
indicated by iike nuinelais. 

it "Yiiie Joied is at the is 
can he sidii isfied so as to a fijitsi. i. 
is a nicefig in opposition to the deedles 

shuttles and shuttle rails out of coöperative 
relation with the strips of fabric, as may be 
desired when the needies are not in use, as 
when it is desired to bore or cut out the 
fabric to be inclosed by an edging of en 
broidery. For this purpose the shuttle rail 
may be supported by members 36, which 
have a screw-threaded opening, so as to ad 
justably engage screw's 37 supported oil the 
frame 1. These Screws are provided with 
bevel gears 38, meshing with bevel gears 39 
on horizontal longitudinally - extending 
shafts 40. These shafts are connected in 
driving relation, both on each side of the 

2{}, . 
and also for the purpose of renoving the 
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machine and to each other, by means of 
drive chains 41, 42 and 43, and one he 
shafts is adapted to be rotated in any suit. 
able manner, as by means of a hand crank 
44, located in juxtaposition to the chari. i2. 
so that the operator can readily manipulate 
the same and thus adjust the shuttles, with 
out leaving his position. 
When it is desired to cut an opening to 

be subsequently bordered by an edging of 
embroidery, it is necessary to bring in play 
borers 45, which are arranged in "o vs. ii. 
juxtaposition to the needles 20. These 
borers may be supported on the operator is 
in any suitable manner, as by being coin 
nected to transversely-extending 3.3; gie sai's 
46, secured to plungers 47, slidiagly mounted 
so as to move transversely in bearings 43 in 
the operator 19. These plungers are con 
nected on the opposite side of the operator 
19 by means of an angle-iron 49, which is 
engaged by a plurality of bell-crank-levers 
50, pivotally secured to the operator 19, 
The other arms of the beil-crank ever 50 are 
pivotally connected to rods 51 mounted So 
as to reciprocate vertically in guides 52 on 
the sides of the operator 19. Connected 
to the top end of each of these sliding rods 
5i, there is provided a toggle 53, compris 
ing links 54 and 55, the latter of which is 
pivotally connected to a bell-crank-lever 
56. The bell-crank-lever 56 may be oper 
ated from a cam 57 by means of a follower, 
which engages the cam 57 and is connected 
to the bell-crank-lever 56 by means of a link 
58. The driven cam 57 (see Fig. 2) is pro 
vided in one face with a cam groove engaged 
is a follower carried by the link 58, and, the 
a tier is pivotally connected with an aim 
of the beli crank lever 56 so that when the 
machine is running the said can 5, its foll 
lower and the ink 58 impart 8 continuous 
Swinging motion to the bell crankieyer 56. 
it will be noted that when the toggles 58 are 
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in the position illustrated in Figs. 2, 3 and 5. 
the motion of the bell-crank-lever 56 will 
not operate the rods 51, so that the borers 
45 will remain motionless relative to the op 
erator 19. However, when the links of the 
toggles 53 are forced into alinement with 
each other, as illustrated in Fig. 4, any 
movement of the hell-crank-lever 56 due to 
the cam 57 will reciprocate the rod 51, and 
thus reciprocate the plungers 47 and the 
borers 45, so that the latter will pierce the 
strips of fabric and cut out the material de 
sired, ', 

It is to be understood that the fabric can 
be shifted by means of the pantograph, with 
the borers positioned in opposition to the 
desired point on the strips of fabric. The 
means for straightening the toggles 53 may 
be of any suitable character, and in this 
case it is shown in the form of a telescopic 
link 59 (see Fig. 8), having a limited re 
silient movement when being pivotally con 
nected to each of the toggles. The opposite 
end of each of these links is pivotally con 
lected to an adjusting screw rod 60, passing 
through a screw-nut 61 having a bevel 
gear (32 thereon. The bevel gears 62 mesh 
with corresponding bevel gears 63 on ver 
tically-extending shafts 64. These shafts 64 
are driven from a common shaft (35, ex 
tending longitudinally along the bottom of 
the frame by means of bevel gear connec 
tions, and this shaft. 65 is itself adapted to 
be operated by a hand-crank 66 arranged 
in juxtaposition to the hand crank 44 and 
the chart 12, whereby the operator can read 
ily reach it. 
The operation of the device will be read 

ily understood when taken in connection 
with the above description. With the nee 
dles 20 properly threaded and the separate 
strips of fabric in place, the attendant starts 
the machine, so that the operator 19 is 
driven or reciprocated back and forth, so 
that the needles 20 will pierce the fabric 
and coöperate with the shuttles 27 in back 
of the fabric at the same time that the op 
erator manipulates the pointer 11 over a 
design on the chart 12, so that the fabric 
yoke or frame 3 will be moved back and 
forth in front of the needles corresponding 
to the stitches on the chart, thereby repro 
ducing the design on the chart, on a smaller 
scale. When it is desired to cut out portions 
of the fabric to be inclosed by a bordered 
design, the caim driving the operator 19 may 
iye stopped, and the toggle 53 brought into 
a linenient with the rod 51, and the cans 57 
started, so as to reciprocate the rod 51, and 
thus actuate the borers 45, the attendant 
meanwhile manipulating the pointer 11 to 
the desired position, so as to bring the borers 
ii) proper opposition to the several strips of 
fabric. 

it will thus be seen that a single machine 

can be used to embroider and operate on a 
plurality of strips of fabric arranged both 
in different elevations in the same plane and 
in different vertical planes, without inter 
fering with each other, and all producing 
the same design as many times as desired. 
The particular staggered relation of the 
strips of fabric permits the operators to have 
access to the needles and fabric being em 
broidered, without any trouble whatsoever. 
While I have shown one embodiment of 

my invention, I do not wish to be limited to 
the specific details thereof, but desire to be 
protected in various changes, alterations and 
modifications which may come within the 
scope of the appended claims. 

Having thus described my invention, I 
claim as new 
Patent:-- 

1. in an embroidering machine, the com 
bination with a frame, of a floating fabric 
frame movably mounted on said first-men 
tioned frame, said floating fabric frame hav 
ing a plurality of reaches extending in dif 
ferent vertical planes and each adapted to 
support one or more strips of fabric to be 
embroidered, an operator interposed be 
tween said reaches, and needles extending 
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and desire to secure by Letters 
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from opposite sides of said operator and 
adapted to alternately engage strips of fab 
ric on said reaches, located on opposite sides 
of said operator. 

2. In an embroidering machine, the com 
bination with a frame, of a floating fabric 
frame movably mounted on said first-men 
tioned frame, said floating fabric frame hav 
ing a plurality of reaches extending in dif 
ferent vertical planes and each adapted to 
support one or more strips of fabric to be 
embroidered, an operator interposed between 
said reaches, needles extending from oppo 
site sides of said operator and adapted to 
alternately engage strips of fabric on said 
reaches, located on opposite sides of said op 
erator, borers movably mounted in said op 
erator and directed in opposite directions on 
opposite sides of Said operator so as to en 
gage strips of fabric on said reaches located 
on opposite sides of said opei'ator, and means 
for manipulating said borers. 

3. In an embroidering machine, the com 
bination with a frame, of a floating fabric 
frame movably mounted on said first-men 
tioned frame, said floating fabric frame hav 
ing a plurality of reaches extending in dif 
ferent vertical plines and each adapted to 
support one or. more strips of fabric to be 
embroidered, an operator interposed between 
said reaches, needles extending from oppo 
site sides of said operator and adapted to 
alternately engage strips of fabric on said 
reaches, located on opposite sides of said 
operator, and means for reciprocating said 
operator. 

4. In an embroidering machine, the com 
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bination with a frame, of a floating fabric 
frame movably mounted on said inai frarie, 
means four in anipulating said floating fabric 
frame, said fabric frame having a plurality 
of vertically-extending reaches adapted to 
support a plurality of strips of fabric in dif 
ferent vertical planes, an operator inter 
posed between said reaches, and needies dis 
posed in opposite sides of said operator, the 
needles on one side being staggered relative 
to the needles on the other side. 

5. in an embroidering machine, the coin 
bination with a frame, of a single integral 
fabric frame movably mounted on said first 
in entioned frame and comprising a plurality 
of reaches extending in different vertical 
planes, and members arranged in pairs on 
each of said reaches, for supporting one or 
more strips of fabric on said reaches, the 
pairs of said member's on Oile reach being 
out of irorizontai aiinement with the pairs 
on the other reach, so that the strips of fab 
ric on (ne of said reaches supported thereby 
will be staggered relative to the strips of 
fabric supported thereby on the other of 
said reaches. - - 

6. In an enbroidering niachine, the con 
bilation with a fi'anae, oil a foating fabric 
frame movably mounted on said first-iian 
tioned frame and comprising 2 pillaity (): 
reaches extending in different vertic:l planes 
and rigidly secured to each other, and roil 
ers arranged in pairs on each of said reaches, 

i. 

for supporting separate strips of fabric, the 
pairs of rollersion, One reach being staggered 
relative to the pairs of roilers or the other 
reach, so that the strips of fabric Sported 
thereby in different vertical planes will be 
out, a linement with each other. 

... in an embroidering machine, the coin). 
lination with a main frame, oil a floating 
frame adapted to silpport a piirality of 
strips of fabric to be dimiroidered in difier 
&nt, planes, a shattie Faii for &ach of said 

2,037,433. 

strips of fabric, a plurality of needles Ior 
each of said strips of fabric, arranged in 
juxtaposition to said shuttie rail, and means 
for simultaneously adjusting all of Said 
shuttle rails, 

8. in an embroidering machine, the con 
bination with a main frame, of a floating 
frame novably mounted on said main, frame and adapted to support a plurality of strips 
of fabric to be embroidered in different 
planes, an operator interposed between said 
strips of fahric, needles arranged oil oppo 
site sides of said operator, borel's arranged 
on opposite sides of said operator, means 
for manipulating said operator, mechanism 
for reciprocating said borers relative to said 
operator, and a controlling device adapted 
to render said Inechanism inoperative. 

9. In an embroidery inachine, the coin 
bigation with a main frame, of a fabric 
frame movably mounted on the main frame 
and having a plurality of eaches extending 
i; different vertical panes, fabric support 
ing imeans on the said reaches for support 
ing on each reach one or more strips of 
fabric, the said fabric-supporting jeans on 
one reach being staggered relative to the 
fabric supporting means on the other reach 
so that the strips of fabric supported by the 
Said means in different vertical pianes are 
staggered, aid heedle and shuttle mecha 
nisins or opposite sides of the said reaches 
and adapted to be brought into coöperative 
reiation with the strips of fabric to effect, 
an embroidering action on the said strips of 
fabric. 

in testimony whereof have signed my 
iname to this specification in the presence of 
two Sibscribing witnesses. 

iOHN KRS, 
Witzlesses: 

ORATIO. FITNG, iry (1 - ). 
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