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~crank-driving mechanism;

" UNITED STATES PATENT OFFICE.

FRIEDRICH GEGAUF, OF STECKBORN, SWITZERLAND.

ORNAMENTAL-STITCHING AND EMBROIDERY MACHINE.

No. 821,238.

Specification of Letters Patent.

‘Patented May 22, 1906.

~ Application filed September 6, 1904. Serial No, 223,608,

To all whom it mal CONCErIL:

Be it known that I, FRIEDRICH GEGAUF, &
subject of the German Emperor, residing at
Steckborn, in the Republic of Switzerland,
have invented-new and useful Improvements
‘1 and Connected with Ornamental-Stitch-
ing and Embroidery Machines, of which the
following is a specification. ' -

This invention has for its object a crank
hemstitch embroidering-machine for making
hems of any suitable curvature which has
needles and a borer mounted in tubes located
one in the other, both of which are arranged
in a carrier or guide tube and each separately
movable, which needles and borer are simuil-
taneously operated from one place, together

with the shuttle mounted 1n a carrier, the

needle-carrier tube and the shuttle-carrier
being each connected by means of an endless

flexible transmission mechanism, (band,) with
o shaft common to both, which shaft may be

revolved by means of the usual crank ar-|:
with an aperture for the needles 2, which

frame is mounted on a plate 18,

ranged beneath the table of the machine,
while the material-presser is not revoluble
and may be lifted at each stitch.

A form of construction of the object of the
invention is shown as an example in the ac-
companying drawings.

Figure 1 is a side view and partial section
of the machine; Fig. 2, a plan view; Fig. 3,
Fig. 4, a partial
front view of the machine, partly in section,

showing the movement of the presser; Fig."|
‘adapted to

5, a detail of the material-presser in section
and on an enlarged scale. Fig. 6 is a side
view, partially in section, of the shuttle-oper-
ating mechanism; Fig. 7, a front view of the
same, also partially in section; Fig. 8, a sec-

tial plan view of Fig. 7, also partly in section;
Fig. 10, a detail of the shuttle-operating
mechanism; Fig. 11, a part of the machine,
on an enlareed scale, partly in section, with
the means for operating the spreading or sep-
aration of the needles; Fig. 12, a plan view,

- partly in section, of ¥ig. 11; Fig. 13; a par-
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tial front view, partly in section,
Figs. 14, 15, and 16, details on an enlarged

scale and partly in section of the needle-sep-

arating mechanism; Figs. 17, 183 cand 19, sec-
tions, on an enlarged scale, respectively on
the lines A B, C D, and E I of Iig
20, a modification of & detail of the machine;
Fig. 21, a view, on an enlarged scale, of the

hemstitch produced with the machine on the
upper side of the fabric. '

of Fig. 11;

. 14; g,

— |

end a cylindrical shaft or shank

~ In Figs. 1 and 2, 1 is a tube revolubly
mounted on the head-plate of the machine,
i1 which tube a tube 3, carrying the needles
9, and also a tube 5, carrying the borer 4, sald
tube 5 being located in the tube 3, are ar-

60

ranged in such a way as to be adapted to be

moved up and down. These tubes 3 and 5

receive independent movements from the
driving-shaft 6 of the machine by the inter-
mediary of a crank 7 and slide-pieces and 9,
which Iatter engage in grooved rings 12 and
13, mounted on the tube 1 and connected
with their respective tubes by means ol
screws 11, traveling in an elongated slot. 10

‘in the tube 1, Figs. 1 and 4.

The revoluble shuttle-carrier 14, lying In A

prolongation of the longitudinal axis of the
tube 1. is vertically arranged under the table-

plate of the machine, and its upper part 15'is

also has at 1ts lower
16.
17, provided

formed like a case, and 1t

By means of a tapering frame

attached to

the casing 15, the shuttle-carrier is, on the
one hand, pivotally mounted mn the table-

plate of the machine, and by means of a pro-

longation of the shaft 16, arranged on a ver-

tical axis 19, the shuttle-carrier is also, on the
‘other hand, pivotally mounted in a carrier or
‘bracket 20, connected with the table-plate ol

‘the machine.

Uinder the table of the machine a crank 22,
be operated by hand, 1s revolubly
mounted on a support 21 and connected
with a shaft 24 by means of bevel-gear 23,
which in turn is connected by bevel - gear

95 with a shaft 27, partly mounted in the

support 21 and partly mounted in a support
26, Figs. 1 and 3. A shatt 29, lying in a ver-

tical plane laid through the longitudinal cen-

ter of the machine, has one end mounted 1n

this support 26 and the other end in a sup-
port or bracket 28, fixed on the machine-
frame, said
the tube 1 and outside the hand-wheel of the
machine and connected by bevel-gear 30 with
‘he shaft 27. Pulleys 31 are mounted on the

upper and lower ends of this shaft 29, respec-

tively, and a similar pulley 31 is mounted on
the cylindrical part of the shaft 16 of the
shuttle-carrier 14 and also another on the up-
perend of thetube 1. Theupper pulley 31 on
he shaft 29 is connected by an endless band
39 for instance, a thin steel band—with the

shaft being arranged parallel to
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| pulley of the tube 1, and the lower pulley 31
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- continuouscylindrical recess which is divided -
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2.

on the shaft 29 is connected by a similar |

band with the pulley on the shuttle-carrier
14, the pulleys 31 being provided on their
periphery with radially-arranged studs 33,
which engage in corresponding holes 34 in
the band 32, Figs. 1 and 2. Inorder to pre-
vent the upper end of the tube 1 bending, a
support 39, attached to the machine-frame,
rests against 1t, which support maybeformed
as a ball-bearing. .

The part 15 of the shuttle-carrier 14 has a

into two chambers by a flange 36, vertically
arranged in its center and running all round;
in each of which chambers a circular shuttle
37 1s loosely vertically mounted, the shuttles
being separated by the bar 36 and held on
the outside by flat rings or covers 38, fixed on
the flat sides of the casing 15 by means of
screws. A spindle 40, lying in the prolonged
horizontal axisof rotation of the shuttle 37, is
revolubly mounted in a carrier 39, fixed on the
casing 15, on which spindle an arm 41 is
mounted, whichis connected with a shuttle-
driver 42, which passes in the casinginside the
bar 36, and both ends of which shuttle-driver

- bear against the twoshuttles 37, Figs. 6,9, and
10,1n such a way that the shuttles share in the

~movement of the arm 41." A toothed pinion

30
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43 18 also mounted on the spindle 40, with
which pinion a toothed segment 44 gears,
which 1smounted on a spindle 46, mounted in
a bearing 45, fixed laterally to the shaft part
of the shuttle-carrier 14. ~ An arm 47 is also
mounted on this spindle 46, which arm forms
1in conjunction with another arm 48 an elbow-
lever, this arm 48 being fixed on a spindle 19,
adapted to be moved up and down on the

- shaft part 16 of the shuttle-carrier, and is

40

linked to a slide-piece 50, displaceable in a
slide or guide 49, vertically arranged on this
part 16. A double lever 51, pivotally and
vertically mounted on the bracket 21, engages
with the end of one of its arms with a grooved
ring 52, mounted on the lower end of the

- shaft 19, while a rod 54, connected with the

~crank 53 of the driving-shaft 6, is linked to

- the end of the other arm.

The material-presser consists of a presser-

foot 55, annular in form at itslower end, and a

bar 56, carrying the same and displaceably
mounted on the head-plate of the machine,

- onone side of the tube.1 and parallel there-
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with. Itreceivesitsmovement from the driv-
ing-shaft 6 of the machine by the intermedi-
ary of a cam 57, mounted thereon, and lever-
arms 58 59, pivotally mounted in the machine

head. Of these lever-arms the arm 58 bears

against the disk 57 and the arm 59 against a

projection 60, arranged laterally on the bar

56, which 1s subject to the action of a spring.
An india-rubber ring 61 is arranged round
the annular part of the presser-foot, the un-
der surface of which india-rubber ring, which

15 18 to bear on the material to be treated and |
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extends all round, tapers from the inside to

‘theoutside. Thematerial-presserisarranged

around a foot of the material-shifting device
62, the foot of the latter being also provided

‘with an india-rubber ring in such a way that

the device 62 works inside the material-
presser. ' -

A socket 63, Figs. 14 and '17, 18 mounted in

the lower end of the tube 3, in which socket
-the dovetailed upper ends of two spring-arms

64, lying diametrically opposite one another,
are mounted, which arms 64 extend down-
ward, and their lower ends, projecting from
the tube 3, have enlargements 65, which
serve as needle-heads, and have grooves 66
on their facing inner sides for receiving the
needles 2, Fig.19. The needles 2, adjustably
mounted 1n the grooves 66, mayv be held fast

in the needle-heads 65, Figs. 15 and 18, by

means of yokes or stirrup-shaped pieces 68,
provided with clamp-screws 67 and arranged
on the tapered ends of the needle-heads 65.

A bar 69 is displaceably mounted in the

75
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socket 63, which bar is guided in the tube 1

by means of a head 70." The lower wedge-
shaped end of this bar in its upper position
comes tolie between the spring-arms64. The
head 70 1s in turn connected, by means of a,

screw 71, passing through the elongated: slot

10 in the tube 1, with a grooved ring 72, ar-
ranged on the tube 1. In the groove of this
ring a forked arm 73 of an elbow-lever 73 74,

pivotally mounted on the slide-piece 8, en-:

gages, the other arm 74 of said lever bein

gulded 1 a vertical slide which is mounte

on a horizontally-guided bar 77, provided
witha projection or stud76. One arm, 78, of
a pivotal elbow-lever 78 79, horizontally
mounted on the machine-frame, engages this
bar 77, and the other arm, 79, of said lever
bears, by means of a roller, against a cam 80,
which is mounted on the hub of a toothed
wheel 82, revoluble on a vertical pin 81,
which toothed wheel is in engagement with
the toothed pinion 83 of a vertical shaft 85,
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connected, by means of bevel-gear 84, with

the fly-wheel shaft 6 of the machine, by
which arrangement, which is described as an

example, the bar 69 receives an up-and-down

movement, KFigs. 11 and 12. The borer 4 has
lateral grooves 86 slightly displaced rela-
tively to one another, against which grooves
the needles 2 are pressed by the spring-arms
64, Figs. 14 and 19.

The method of working of the machine
hereinbefore described is as follows: The
tube 3, carrying the needles 2, descends si-

115
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multaneously with the tube 5, carrying the

‘borer 4. The borer penetrates the material

and remains standing at the height fixed,

~while the needles, in consequence of the sep-

arate arrangement of the tube 3, move far-
ther downward and form a stitch, enlarging
the hole made by the borer. At each two
stitches the needles 2 in this manner descend
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within reach of the borer, during which time
the bar 69 is in its upper position. At the
succeeding third stitch the needles, similarly
to what was done in the first two stitches, de-
scend simultaneously with the borer to a cer-
tain point. Before they perforate the mate-
rial, however, they move a little aside and do
not penetrate the material within reach of
the borer, but somewhat at the side of the
same, thus producing the well-known hem-
stitch seam. (Shown in Fig. 21.) The axial
displacement of the tubes 3 and 5 1s possible
by reason of the arrangement of the slot 10 in
the tube 1, in which slot the screws 11, which
connected the tubes with the grooved rings
12 and 13, travel, the grooved rings being
moved up and down under the intermediary

- of the crank 7 from the shaft 6 by means of

the slide-pieces 8 and 9 engaging the grooved
ring, while the lateral separation of the nee-
dles 2 is operated by the bar 69 sliding axially
downward, its wedge-shaped lower end com-
ing between the needle-heads 65 and moving
these outward, together with the needles
fixed therein, and springing the arms 64
apart. The displacement of the bar 69 takes
place, as already hereinbefore mentioned,
from the shaft 6 by the intermediary of
bevel-wheels 84 and face-wheels 83 and 82
and the cam-disk 80, which latter in its rota-
tion operates the elbow-lever 78 79, while the
latter in turn produces a displacement of the
bar 77, and thereby a turning of the elbow-
lever 78 74, by which latter the bar 69 1s
moved downward by the intermediary of the
orooved ring 72 and the screw 71, sliding
the slot 10 of the tube 1. The proportions of
the wheels 83 and 84 are so chosen that one
revolution of the wheel 82 takes place to

three revolutions of the shaft 6 and pinion 83

in such a way that a separation of the nee-
dles only takes place before the third inser-
tion of the same by means of the downwardly-
moving bar 69. The wedge-shaped end of
the bar 69 remains between the needle-heads
65 until the third side stitch i1s made or,
rather, until the needles2 have again quitted

‘the material, whereupon 1t again moves up-

ward, so that the needles 2 under the action
of the spring - arms 64 again rest against
the borer,in which position they remain up to
just before the next third stitch. The dou-
ble lever 51 transmits its rocking movement
received from the diving-shaft 6 through the
crank-rod 54 to the bar 19 and this latter, by
the intermediary of the elbow-lever 47 48, to
the toothed segment 44 and pinion 43 and
the shaft 40, which imparts a reciprocating
movement to the arms 41 and segment-piece
42 and through the latter to the two shuttles
37 in the casing 15. The needles 2 pass 1n
their descent into the interstices formed

needle-threads being engaged. by the shut-
tles and the loops _a,nd stitches formed 1n the

|

through the bar 36 between the shuttles, the

=

ordinary manner by the reciprocating move-
ment of the shuttles. The material-presser
55 56 is lifted at each stitch by the intermedi-
ary of the disk 57 and the lever-arms 58 99,
and by its descent and pressure on tihe mate-
rial the latter is each time stretched by the

india-rubber ring 61, which is expanded out-

wardly in consequence of the tapering under
support-surface. If the hemstitch made 1
this manner is to be made in curves, the crank
929 is turned, thus turning with it the shafts

24, 27, and 29 and also setting in rotation, by

means of the disks 31, mounted on the latter,
the tube 1 and the shuttle-carriers 14 by the
intermediary of the disks 31, mounted on
these bars and endless bands 32. The tube
3, carrying the needles 2, and also the tube 5,
carrying the borer 4, and also the bar 69
share in the movement of the tube 1 by
means of the screws 11 and 71, mounted 1n
the longitudinal slot 10 in the tube 1, and
also the shuttles mounted in the shuttle-car-
rier by the movement of the latter, so that
thus the needles, the borer, and the shuttles
are simultaneously operated by the cranks 22
and may be adjusted into the correct position
relative to the center line of the hemstitch to
be made. | .

By the arrangement of the hereinbefore-
described band driving-gear for the simul-
taneous movement of the needles and shut-
tles an exact adjustment of the needles by
the shuttles is obtained, in contrast to previ-
ous forms of construction provided with gear-
wheels and intermediate shafts, thus avoid-
ing the play arising by this latter arrange-
ment. Instead of endless bands 32 endless
chains may be employed as means for trans-
mitting the movement of the shaft 29 to the
tube 1 and the shuttle-carrier 14.

In Fig. 20 the rod 69 is formed as a tube
and has above its wedge-shaped end lateral
apertures 87, with the object of allowing the
needle-threads to be passed through the tubes
and the apertures to the needles.

Having now particularly described and as-
certained the nature of the said mmvention
and in what manner the same is to be per-
formed, I declare that what I claim 1s—

1. In a hemstitch embroidering-machine,
the combination with a pair of hook-shuttles
having their axes in horizontal alinement and

means for driving the shuttles about their

axes; of a needle-carrying tube, a piercer-car-
rying tube surrounding the same and a nee-
dle-spreader tube in telescopic slidable rela-
tion, mechanisms to reciprocate the needle-
carrying and piercer tubes, and the need!le-
spreader and mechanism to simultaneously
revolve the tubes and shuttles during the
driving of the latter. o

9. In a hemstitch sewing - machine, the
combination with telescoping tubes for the
needles, piercer and needle-spreader respec-
tively, and means to independently recipro-

70

75

30

Q0

85

100

105

LIO

115

120

125,

130




.*_..__...-l-n-.

oo, By e

10O

[5

cate them; of a sprocket-wheel on one of the
tubes, a shaft at one end of the machine hav-
ing sprocket-wheels thereon, a shuttle-car-
rier, mechanism to drive the shuttles therein,
a sprocket-wheel on the carrier, endless bands
connecting the sprocket-wheels on the shaft
with those on the carrier and tubes respec-
tively, and hand-operated mechanism to ro-
tate the shaft. . | |

3. In hemstitch sewing-machines, the com-
bination with the needles and needle-tube, of

vertical shuttle-races, hook-shuttles therein,
an. arcuate shuttle-driver 42 to rotate the

shuttles about their horizontal axes, an arm
41 on which said driver is mounted, a pinion
43 on said arm, a sector 44 to drive the pin-

- 1on, vertically -reciprocating mechanism to

20

operate the sector and hand-operated mech-
anism to simultaneously rotate all of the fore-
going parts, substantially as described.

4. In a hemstitch sewing - machine, the

- combination with a plurality of concentric

25
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tubes slidably connected, a piercer, a needle-
spreader and a pair of needles carried by said
tubes respectively, and mechanism to recip-

‘rocate the tubes, of a sprocket-wheel fixed on

one of the tubes to rotate all of them in uni-
son, a vertical shatt 29, a sprocket-wheel at
1ts upper end, an endless perforated metallic
band connecting the sprocket-wheels, a shut-
tle-carrier, shuttles therein, a shuttle-driver,
a sector 44 to actuate the driver, a sprocket-
wheel on the carrier and a similar sprocket-
wheel near the lower end of the vertical shaft,
a second endless perforated band connecting
the sprocket-wheels, a rocker-arm 51 driven
from the machine, means operatively con-
necting the rocker-arm and sector, and hand-
operated mechanism to actuate the vertical
shaftt.

5. In a hemstitch embroidering-machine
1n combination, a presser-foot, a fabric-feeder
operating within the presser-foot, a driving-
tube, a needle-tube, needles mounted there-
1n, a plercer-tube and piercer, all of said tubes
concentric, a spreader mounted centrally in
the tubes, the tubes and spreader slidably
connected to the driving-tube, mechanism to
rotate and operate the parts, a pair of hook-
shuttles, a shuttle-carrier, mechanism to os-
cillate the same and devices to rotatably con-
nect the driving - tube and shuttle - carrier
whereby the mechanism connected to the

- tube and the shuttles will be simultaneously

55

~ together in said tube, needles mounted on the |

rotated. -
6. In a hemstitch embroidering-machine,

a driving-tube, a needle-carrying tube slid- |

ably connected thereto, springs normally held

821,233

springs and a needle-spreader slidably con--

nected to the driving-tube and passing
through both tubes between the springs and
mechanism to operate the parts, whereby the
needles will be intermittently spread, sub-
stantially as described. |

7. In a hemstitch embroidering-machine,
a driving-tube, a needle-carrying tube slid-

ably connected to the driving-tube, spring

needle-carriers within the needle-tube and
projecting therefrom, needles therein, a hol-
low needle-spreader within the tubes and
slidably connected to the driving-tube to act
as a thread-guide for the needle-threads and
the lower end of which contacts with the pro-
Jecting ends of the spring-carriers to period-
ically separate the needles. o

8. In a hemstitch embroidering-machine,
the combination with a driving-tube, of a nee-

jecting from the bottom of the tube, a piercer-
tube slidably connected to the driving-tube,
a plercer on the piercer-tube, yokes embrac-
ing the ends of the needle-carriers, needles
held between the yokes and carriers, mech-
anism to 1ndependently reciprocate the
spreader, piercer and needle tubes, said
spreader engaging between the lower project-
ing ends of the spring-carriers to laterally
move the needles. _

9. In a hemstitch embroidering-machine,
the combination with a driving-tube of a nee-

dle-carrying tube, needles mounted therein,

a hollow needle -spreader, said tube and
spreader independently reciprocable m the

driving-tube, said hollow spreader to guide

the thread to the needles and likewise peri-
odically separate them. '

10. In a hemstitch embroidering-machine, |

6o

75

| dle-tube, spring needle-carriers therein pro-

30
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a shuttle-carrier comprising a hollow stem

having a slot therein and a head having a
transverse circular opening therethrough and
an internal flange to form two adjacent shut-
tle-races, shuttles in the races, a forked arcu-

ate shuttle-driver projecting into the head

and engaging the shuttles, a pinion in.aline-
ment with the center of the shuttie-races and

to which said driver is connected, a sector on

the carrier, a rod reciprocable within the stem

100

ILOS

of the carrier and a iink connection between

the sector and rod,substantially as déscribed.
In testimony whereof 1 have signed my

name to this specification in the presence of

two subscribing witnesses, ' -

FRIEDRICH GEGAUTF.

- Witnesses:
ErNsT FI1scHER,
By Brouwm.

1TO
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