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59 Claims,

This invention relates to button hole sewing
machines, and more particularly, though not ex-
clusively, to a machine of the eye and fly bar
type, that is to say, a machine for sewing but-

5 ton holes having an eye at one end and a so-

called fly bar at the other end.
It is the primary aim and object of the present

invention to provide a machine of the above type

which, by a minimum number of simple adjust-
10 ments and without interchanging parts, adapts
itself, within limits imposed by the design of the
machine, to the sewing of button holes of any
desired type and size, that is to say, button holes
of any desired length, with or without eyes and
15 with or without fly bars, the eyes, when formed,
being of independently variable length and width,
the bars, when formed, being likewise of inde-
pendently variable length and width, the varia-
bility of the dimensions of the eyes being fur-
20 thermore independent of the variability of the

dimensions of the bars and vice versa, and both

being independent of the va,ria,bihty of the length
of the bottom hole.

It is another object of the present invention

25" to provide a machine that will automatically per-

E form all operations necessary to sew any se-

- lected type of button hole of a desired size, for

which the machine has been adjusted, without

further attention on the part of an operater
90, ufter the machine is once started.

It is another object of the present inver.ttion

to embody in the machine a mechanism which,

by a simple adjustment and without interchang-

ing parts, causes all stitches, diverging and par-

3", allel, of 8 buttonhole to be substantially uni-
formly spaced regardless of the length or width
of the eye of the buttonhole.

Further objects and advantages of the present
 invention will be apparent from the following de-

0 scription of an illustrative and preferred embodi-

ment thereof shown in the accompanying draw-

ings, this, however, having been chosen for pur- "Fig 19.

poses of exemplification only, as it will be ob-
45 vious to those skilled in the art that said inven-
tion, as defined by the claims hereunto append-
ed, may be otherwise embodied mtheut ‘depar-
ture from its spirit and scope.
In said drawings:

50 Fig. 1 is a plan view of a machme embodymg'

the present invention.

Fig. 2 is a side elevation partly in sectmn of

the machme

Fig. 3 is a bottom view of the machine.
58 Figs. 4 to 9, inclusive, illustrate examples of

(CL 112—-71)

various types of button holes which the machine_

- 1s capable of sewing.

Fig. 10 is a diagrammatic illustratien of cer-
tain cooperating elements of the machine, show-
ing more particularly the extent to which these ;5
elements can be adjusted for sewing button hoies
of various types and sizes.

Fig. 10a illustrates diagrammatically the extent
to which certain dimensions of a button hole .-
may be varied upon adjustment of the ceoperat-‘l_-p
ing elements in Fig. 10. :

Fig. 11 is an enlarged fragmentary view of
part of the machine as illustrated in Fig. 1, and

- Showing more particularly the disposition of a
guide block which is part of a lateral feed mech- ib

anism for the sewing instrumentalities of the
machine.

Fig. 12 is a fragmentary side elevation of that
part of the machine which is illustrated in Fig.

211,

Figs. 13 and 14 are sections taken on the lines
13—13 and t4—I4, respectively, of Fig. 12.

Figs. 15 and 16 are enlarged, fragmentary viaws
of certain elements of the lateral feed mechsa-
nism in different positions of .cooperation.

Fig. 17 is an exploded perspective view of the
guide block shown in Fig. 12,

Pig. 18 is an enlarged fragmentary section,

taken substantially on the line 18—18 of Flg. 2

Pg., 18a is a fragmentary section, showing 30
certain cooperating elements of the lateral feed

- mechanism in Fig. 18 in a d;lfrerent eoeperative
relation to each other. :

Fig. 19 is an eleva.tieﬁ partly m ‘section, of

a part of the lateral feed mechanism as viewed 35

in the direction of arrow 19 in Pig. 18. .
Pg. 20 is a plan view of certain cooperating

elements of the lateral feed mechanism as viewed

in the direction of arrow 20 in Fig. 19.

Fig. 21 is a fragmentary side elevation of the 40
cooperating elements shown in Fig. 20.

Fig. 22 is a section taken on t.he line 22—-22 of

Fig. 23 illustrates certain cooperating elements
of the lateral feed mechanism as viewed in the 45
direction of.arrow 23 in Fig, 18. |

Pig. 24 is a bottom view of certain cooperaﬁng
structure of ,the machine, and is viewed m the

~direction of arrow 24 in Fig. 2.

Fig. 25 is a view similar to Fig. 24 showing the 50
same structure in a diﬂerent. coeperative rela-
tion, however.

Fig., 26 is an enlarged, fragmentary section
taken substantially on the line 26—28 of Fig. 24.

Referring tc the drawings, and more particu- §s




<

- larly to Figs. 4 to 9 inClusive, there are shown, by

10

way of example, a few of the different types and
sizes of button holes which a machine embodying
the present invention, is capable of sewing. Each
button hole includes the usual slit s which, in
some Instances, terminates in an enlarged open-
ing that constitutes an eye e, the hole being fin-
fshed and surrounded by the usual button hole
stitches. |

As shown in Fig. 4, the button hole stitching
includes two parallel lines of stitching a, ¢’ along
the straight edges of the slit s, said lines of stitch-

~ Ing being connected at one end by offset stitches

- end by offset stitches d, d’ with radially disposed
stitches f which, together with the stitches d, d’,

¢, ¢’ with two superimposed lines of stitching b, b’
the latter constituting a fly bar, the median line
of which is in alinement with the slit s. The
stitches a, a’ are also connected at the opposite

surround the circular eye e.

Fig. 5 illustrates a button hole, the slit s of
which is longer and the eye opening e of which
is larger than in Fig. 4. Consequently, the lines
of stitching a, a’ are accordingly longer, and the
stitches d, d' are offset to a greater extent, and

extend longitudinally of the slit § for s greater
‘distance, than the corresponding stitches in Fig.

30

353

4. The stitches b, b’ and ¢, ¢’ are omitted from
this button hole. The result is a relatively long
button hole with a relatively large circular eye,
but no bar, | |

In the button hole shown in Flg 6, the open-

ing e and the offset stitches d, d’ are omitted, and
the stitches a, @’ are directly connected by the
radially disposed stitches f, thus constituting a
button hole which is eyeless. The stitches ¢, c_
are less offset than the corresponding stitches in

. Fig. 4, with the result that the stitches b, b’ are
-'_-'.;i;f;;i-}-:hnot completely superimposed but are merely over-

"

‘lapped to form a broader fly bar which is also

- ~somewhat shorter than that shown in Fig. 4.

~and an eye, the latter

In the buttonhole shown in Fig. 7, the stitches
b, o' and ¢, ¢’ as well as the stitches d, d’ are

omitted, resulting in a button hole having neither

an eye nor s fly bar.
The button hole shown in Fig. 8 has a fly bar
being oblong in shape and
relatively narrow, -
The button hole shown in Fig. 9 has no fly bar

but an eye which is oblong in shape and relatively

‘broad.

i i

The invention is herein shown as embodied in a. |

machine of the general type disclosed in the
Kiewicz patents, No. 1,696,893, issued December
25, 1928, and No. 1,726,153, issued August 27, 1929
and in certain other prior patents referred to
therein.,

Referring to Figs. 1 and 2, such a machine
comprises g stationary bed 40 which is provided
with suitable work clamps 41, and 2a stitching
head 42 which carries the stitch forming device
and is movably supported on the bed to position
the stitches in work, held by the work clamps, for
the formation of a stitched button hole. 'The
stitch forming device comprises a laterally jog-
ging needle 43 and cooperating loopers (not

shown), as well as actuating mechanism therefor

including a stitching control mechanism, gen-
erally indicated at 44 in Fig. 2, for controlling
the start and finish of the stitching operation.
The stitching head 42 is moved longitudinally
over the bed 40 by a main cam 45 which is car-
ried by said head and rotated by a power driver

indicated at 46 (Fig. 2), said cam having in
one face a cam groove 47 in which rides an anti-

2,149,110

friction roller 48, carried byraﬁ stud 49 which is
secured to the bed 40.
During one complete operation of a machine

of this .type, the stitching head 42 reciprocates
~once longitudinally of the button hole through a

distance A (Fig. 10a) which is invariable and de-
termined by the shape of the cam groove 47 in
the main cam 45. More particularly, the stitch-
ing head moves first rearwardly in the direction
of arrow X (Fig. 4) from g fixed starting point

S (PFig. 10a) to a fixed point of reversal R and

returns in the direction of arrow Y (Fig. 4) to
the starting point S where the machine is stopped
by a main stop mechanism (not shown). The
location of the stitching at the extreme end of

the eye e of a button hole is fixed and determined

by the point of reversal of the reciprocatory
movement of the stitching head, while the loca-
tion of the end of the stitching at the bar enc b,
and consequently the over-all length of the entire
stitching, is determined by coincident points in
the rearward and return movements of the

10

15

stitching head at which the operation of the

stitch forming device is started and stopped, re-

spectively. To this end, the stitching control

mechanism 44 is controlled by & cam bar 58

- (Figs. 1 and 2) which is longitudinally adjust-

ably attached, as hereinafter described, to a cali-
brated index plate 5f on the bed 40, whereby the
position of said cam bar longitudinally of the

‘bed may be varied so as to change the period of

cooperation of said cam bar with the stitching
control mechanism 44. 'The needle 43 and co-
operating loopers are carried by turrets 53 and
v4, respectively, which are carried by the head 42
and rotated through a semi-revolution in one
direction at the eye end of the button hole to
position the outwardly diverging stitches f (Figs.

-4 to 9) as well as to condition the stitch forming
device for placing the stitches a’, ¢’ and d’ at

25

30

a5

the other side of the button hole slit S, and

through an idle semi-revolution in the opposite
direction during the latter part of the return
movement of the stitching head to starting posi-
tion and immediately before the machine stops.

Except as hereinafter pointed out, or as they
enter into combination with parts hereinafter de-
scribed, the parts so far referred to constitute no
portion of the present invention and may be of
any usual construction and arrangement. Being

fully described in the mentioned prior patents.

they require no further description here. |
Machines of this type, as disclosed in the above
mentioned Kiewicz patents, are also provided
with a lateral feed mechanism whereby the longi-
tudinal reciprocation of the stitching head may be
compounded with lateral movements to obtain
a resulting movement of the needle and cooperat-
Ing loopers of the stitch forming device around
& buttonhole which may include an eye of a fly
bar or both, according to requirements, as will
be more fully explained herein. More particu-
larly, the lateral motions of the stitching head are

slight rocking motions about the axis of a stud ob

(Fig. 2) which is carried by an arm 56, fast on
a stud 3T which is suitably secured to a carn css-
ing 61, for instance by the disclosed set screw 58.
The stud 85 is journalled in a slide 59 which is
gulded for movement longitudinally of the bed
In guideways 60, provided by said bed. The cam
casing 61 forms a part of the stitching head 42,

-wherefore both are movable in unison. The stud

39 is, therefore, a pivot for the stitching head 42
which is floating longitudinally of the bed to per-
mit the reciprocation of said head relative to the

45

50

b5

60

65

70

v |




4

15

. position the offset stitches ¢, ¢’ (Figs. 4, 6 and 8)
in the formation of a fly bar, and to positmn the

30

mechanism of this general character.
in shown, this mechanism is as follows:

2,149,110 - S | 3 < R
" bed. The ﬂoatabﬂity of the pivot 55 secures the

added advantage of giving way to any longitudi-
nal motions of the head which are not solely
caused by the rntation of the main cam 45, but
by a slight rocking motion of said rotating cam
relative to the stationary follower 48 during the
rocking of the head by the lateral feed mecha-
nism. Experience has taught, however, that such

. superimposed longitudinal motions ef-the'_head 42
10

must be indefinitely small as they are not notice-
able and do not change the course of the needle
and cooperating loopers of the stitch forming de-
vice as determined by the rotation of the cam 45
and the action of the lateral feed mechanism.
The rocking motions imparted to the reciprocat-
ing head 42 by the lateral feed mechanism serve to

offset stitches d, d’ (Figs. 4, 5, 8 and 9) and, in

combination with the rotation of the turrets 53

and 54, also the outwardly diverging stitches f
in the formation of an eye. The present inven-
tion relates to a novel and improved lateral feed
As here-

Referring now more particalarly to Pigs. 2, 3

and 24 to 26 inclusive the main cam 4% has in its

lower face a cam groove 62 with which cooperates

‘an anti-friction roller 63 (Fig. 26) on a stud 64

which is carried by a lever 685, pivotally mounted
at 66 to the outside of the cam casing 61. This

cam casing is provided with an oblong slot 67

through which the stud 64 projects into the in-
side of sald casing so that the roller 63 may co-

operate with the cam groove 62.

which is received in an elongated slot 14 of an

-~ arm 15 of the driving element 16 of a novel one-

- interlocking engagement with each other.
- cavity 18 of the driven element may be considered -

‘tooth gearing which s similar in its operation
to a Geneva gearing. This driving element 16

provided with locking surfaces 16a, 16b-and 80a,

80D, respectively, two cooperating surfaces of
- "7 which are, in typical Geneva-gear fashion, in
-z, | interlocking engagement with each other when

* " the tooth 18 is not cooperating with the cavity 19.
S EE

Fig. 20 shows the cooperating surfaces 16b, and
The

the cavity between two successive teeth of a gear,

85

70

9

the opposite flanks of which are indicated at 78a
and 190 (Fig. 25). The driven element 80 is

- pivotally mounted at 81 to a bracket 82 which is

in turn mounted in any suitable manner on an
extension 83 of the gear casing 6! (see also Fig.

18). Slidable longitudinally in guideways 84,
provided by the bracket 82, is & rock 8% which is
.connected with the driven element 80 by a link-

86. It can now be understood that rotation of

the main cam 45 causes reciprocation of the rack

8% through intermediation of lever 65, stud 170,
the one-tooth Geneva gearing 16, 88 and link 86.
Moreover, the coordination between the cam

groove 62, the lever 65 and the driving element 16

is such that with the stud 70 adjusted in the one
extreme position shown in Pig. 24, the tooth 78

rAn extension 68

~_of the lever 65 Is provided with an elongated slot
89 within which a stud 70 is adjustably mounted
by means of a nut Tf, drawing a collar 72 of said
stud into firm engagement with said extension 68. -
The stud T0 carries an anti-friction roller 13

of the drwin‘g element 16 15' in mesh rwith' the

recess 189 of the driven element 80 throughout
its full rocking motion, i. e., from the position
shown in Fig, 24 into a posution In which the

other locking surfaces 16a and 80a are engaged -
and the tooth 18 engages the other flank 19q of

the recess 19, and vice versa. It can now be
understood that any greater rocking motion of the
driving element 16, as caused by any adjust-

ment of the stud 710 other than that shown in
- Fig. 24, does not impart a greater rocking mo- _,
~ tion to the driven element 80 but merely results

in a greater or lesser amount of angular lost mo-

driven element 80 which is rocked. through an in-
variable angular distance. For reasons which
will be explained later, the pivot supports 66 77
and 81 of the lever 65 and the gear elements 16
and 808, respectively, are preferably in linear
ahnement with each other as shown by the dot
and dash line 87 in Fig. 3. The maximum rock-

10

tion of the driving element 16 relative to the

15

20

ing motion of the driving element 76 is obtained -
when the stud 70 is adjusted in the position shown -
in Fig. 3. Obviously, in any adjusted position of

- the stud 10 other than that shown in Fig. 24,

the driving element 16 has an angular lost mo-
tion relative to the driven element 88. Since

25

the time period for the rocking motion of said

“driving element through any angular distance is

constant and determined by the shape of the
groove -62, it follows that the driving element 80
has diﬂerent angular speeds at different ad-
justments of the stud 70. Consequently, the

rocking of the driven element 80 through its
invariable angular distance takes place at greater

or lesser speed, i. e., during a longer or shorter

30

time period, clepending on the edjustment nf -

stud 70.

Referring now more partlcularly to Pigs. 18 to |
- 23 inclusive, the rack 85 is in constant mesh with
gear teeth 80 of s vertical shaft 8f which is jour-

40

nalled and axially slidable in a bearing 92, pro- -

vided by the earlier mentioned bracket 82. Shaft
81 is provided at the top with a round head 93,

5 18 pivotally mounted at 17 on the outside of the having a diametrically extending guide groove

o - casing 61, and is provided with a single tooth 18,
.-, adapted to cooperate or mesh with the illus-
-+ trated cavity 19 of the driven element 80 of said

- -gearing. Both gear elements 76- and 80 are also

94 for the base 85 of a stud 896. A recessed plate
97 is secured to the head 93 and serves to retain

the base 95 of the stud 98 in the guide groove 94. .

The head 83 with its retainer plate 97 is rotatably

“housed in a casing 98 which has a cover 99 suit-

ably secured thereto. Carried by the stid base

9% i3 a pin 100 which projects into an eccentric

groove {01 in the recessed bottom 102 of the cas-
ing 98 (see particularly Fig. 20). It can now be

- readily understood that the stud 96 can be shift-
8(V of the elements 16 and 80, respectively, in

ed longitudinally of the guide groove 84 upon ro-

tation of the casing 98 and cover plate 99 relative

to the head 83 and retainer plate 87 due to the
cooperation of the pin 100 with the eccentric slot
101, The eccentricity of the slot 101 is such that
the stud 96 may be shifted from axial alinement
with the shaft 91 into the most remote position

‘therefrom which is illustrated in Figs. 19 and 20.
The stud base 95 may be locked in adjusted posi-

tion in the guide groove 94 in any suitable man-
ner. In the present instance, a clamping screw
103 extends through a punched-out tongue 99a
of the cover 99 and is threaded into the casing

45

60

98. The annular rim of the casing 98 is slightly a

undercut adjacent the tongue 99a (Fig. 19).
When tightening the screw 103 after proper ad-

Justment of the stud 96, the stem 103a of said

screw Iforces the tongue 89a of the cover 99 into

firm gripping engagement with the head 93,
‘thereby also forcing the retainer plate 87 into




10

15

20

30

4

firm engagement with the casing 98, thus locking

the stud 96 in any adjusted position to the shait
91,

As earlier explained, the angular distance
through which the geneva driven element 80
rocks remains constant irrcspective of the varl-
able range of angular travel of the driving ele-
ment 16. More particularly, the rocking motion
of the driven element is of such amplitude that
the rack 85 is moved over a distance in which it
will rotate the shaft 81 through one complete
revolution. Consequently, if the stud 96 is dis-
posed coaxially of the shaft 91, the former will
be rotated through one complete revolution about
its own axis. However, If the stud 96 is so ad-
justed that its axis is out of alinement with the
axis of the shaft 91, as for instance in Fig. 19, the
stud will rotate bodily around the axis of the

shaft 91. Shaft 9§ is provided at its lower end

with a thread 104 which cooperates with the in-
ternal thread of an element 105, having a plu-
rality of concentric slots 106 through which ex-
tend holding screws 108, threaded into the
bracket 82. The element {09 serves as a non-
rotatable nut for the threaded end (04 of the
shaft 91, so that said shaft is given an axial mo-

tion upon rotation of the same by the rack 85,
‘as can be readily understood. The concentric

slots 106 of the nut element 105 permit a flne
adjustment of the longitudinal disposition of tlie
shaft 81 and stud 96 by merely loosening the
screws (08 and turning said nut 105 relative to

‘the shaft 8f. The shaft 91 and the elements car-

" ried thereby as well as the described drive for

35

" mounting plate 113 by suitable dowel pins and

85

said shaft form one part of the lateral feed mech-
anism, said part being exclusively carried by the
stitching head 42. The purpose for imparting
to the shaft 91 a rotary motion as well as a si-
multanecous axial motion wili be fully explained
in the following description of a guide block 109
which forms another part of the lateral feed
mechanism, said part being carried by the bed

40 however,

Referring now more particularly to Figs. 11 to
18, inclusive, the guide block 109 comprises In the
present instance an assembly cf plate members
(10, ti0a. 111, 1ila, 1§10, $12, 1126, 1{2b, (i2¢C
and ({3 (Fig. 1T). The plates 110 to {12, inclu-
sive, are properly correlated and secured to the

screws shown in Fig. 17. More particularly the
plate members {10 and fl8a underlie the plate

‘members 1if, t1ta and {1iib, and the latter

underlie the plate members 12, 112a, 1120 and
112¢, The plate members 112a, [12b and 112c

" also underlie plate member 112 which in turn

underlies the mounting plate {i3. The plate
members 110, (10a, 11§, 1tia, 11iD, 112a, 112D

and 1 12¢ are so disposed as to form linear groove -

{14, the bottom of which is the surface [i5 of
nlate member (12. The mounting plate {13 is
cuided for movement parallel to the guideways
60 of the bed 40 (see Fig. 2) in guideways i16,
provided by said bed at the bottom side thereof
(Fig. 18). 'The guide block assembly 109 is re-
tained in adjusted position in the guldeways {16
bv a hand screw 117 which extends through an
elongated slot 118 of the bed and through a hole
{20 of the earlier mentioned index plate §f, thus
connecting said index plate with the guide block

{09 for combined movement. The index plate 5l

‘is guided for movement parallel to the guldeways

116 by a machined shoulder 121 and surface 122,
and is provided with an elongated slot (24, re-
ceiving a screw 123 which is threaded into the
earlier mentioned cam bar-50, thereby securing
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the latter to the index plate in suitably adjusted -

position relative thereto.
The plate member |11 is provided with a groove

. 126, machined in its bottom surface and disposed
.at an inclination to the linear groove |14, whiie.
the plate members 1ila and 1{1b are so spaced .

apart as to form a groove 121 which is also dis- "~

posed at an inclination to sald linear groove {14
(see Pigs. 14 and 17). The plate members {i2b
and [12¢ are also spaced apart to form a groove
{28 which is disposed transversely to the groove
{21 and inclined to the linear groove 1{4, while
plate member {12a cooperates with a raised por-
tion 112’ to form a groove (25 which is disposed
transversely to the groove 126 of plate member
{11 and at an opposite inclination to the linear
groove ‘114. Slidable in the grooves 125 to 128,
inclusive, are elements 132 to (35, respectively,
the elements 132 and 135 being cam elements
proper and the elements 133 and |34 cooperating
with the cam elements 135 and 132, respectively,
to define laterally adjustable upper and lower
cam grooves 114’ and {14’ (Figs. 18 and (8a)
which merge gradually into the linear groove |14
as will be more fully described later. The assem-
bly of individual plate members to form the guide
block: 109 obviously facilitates the construction of
the iatter inasmuch as the guide grooves (28 to
{28, inclusive, and a guide groove {48 to be de-
scribed later, are formed by simply machining
into surfaces of certain plate members or by spac-
ing other plate members, while the contiguous
plate members act to retain the elements 132 to
{35, inclusive, in their respective gu'‘de grooves.
Journalled in the plate members 110, 1{0a and
113 are two identical pinions 138 and 139, dis-
posed in recesses 140 and 141, respectively, of the
guide block 139 and projecting beyond the sides
{42 and {43 of said guide block a distance which
is substantially equal to the depth of a tooth.
The pinions 138 and 138 (Fig. 14) are in con-
stant mesh with rack teeth 144, {45, 146 and {41,

formed on the edges of the elements 132 to (35,

respectively. More particularly, pinion {38 is in
permanent mesh with the rack teeth {44 and 145§
of the elements 132 and 133, respectively, while
pinion {39 is in permanent mesh with the rack
teeth 146 and (47 of the elements 134 and 133,
respectively. The plate member {12 is provided
in its top surface with another groove 148 (Figs.
13 and 17) in which is guided a slide 150, having
rack teeth 151 and 152 in its opposite edges. The
rack teeth 151 are in constant mesh with the
pinion 138, while the rack teeth 152 ::ie In con-
stant mesh with the pinion (39. Slidable on the
machined side face 142 of the guide block 109 is
another rack 153 which is in constant mesh with
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the pinion 138. This rack 153 is provided with a -

rectangular groove 154 (Figs. 12 and 13), recelv-
ing the eccentric 155 of a rotary handle 156 which
is journalled on the shank (57 of a screw 158,
secured to the guide block 108. The rack 143 is
cuided for movement at right angles to the axis
of the pinion 138 by means of screws 168 which
extend through elongated slots 159 in said rack
and are secured to the guide block 109. It cun
now be understood that, upon loosening the screws
160, the handle 156 may be rotated, whereby its
eccentric (B35 forces the rack 153 in either direc-
tion, depending on the direction of rotation of
the handle 158. Such movement of the rack 53
causes rotation of the pinion 138 and, through in-

termediation of rack 150, simulteneous rotation

of the pinion {38, however, in a.direction opposite
to that of the pinion 138. The rotary movements
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of the pinions (38 and 139 are imparted to the
respective elements 132 to 139, inclusive. Simul-

taneous rotation through equi-angular distances

but in opposite directions, of the pinions 138, 139
results in simultaneous movements of equal am-
plitude of the cam elements (32 and (35 either to-
ward the center of the linear groove ({4 or away
therefrom, and of the cooperating elements {33
and 134 in the same directions as their respective
cam elements {35 and (32. All elements 132 to
135, inclusive, have been so initially positioned in

their respective guide grooves in the guide block

that the median line 161 of the groove 114 (Fig.
14) extends centrally between the front faces
32a, 134a, and (33a, 135a of the elements 132,
134, 133 and 135, respectively, and the horizontal
distances between the front faces of both pairs of

cooperating elements 132, 134 and 133, 135 as-

viewed in Fig. 17, are equal. It can now be under-
stood that the horizontal distance between the
front faces of each pair of cooperating elements
132, 134 or {33, 135 remains the same, irrespective
This
distance is substantially equal to the spacing of
two parallel flats 162 and (63, machined on op-
posite sides of the top portion of the stud 96 at

equal distances from the axis thereof. The width

of the straight groove |14 is equal to the diameter
of the cylindrical portion of the stud 96, which
cylindrical portion projects into said groove at
the most to the level of the top surfaces of the
lowermost plates 110 and 110a, as viewed in Fig.
17, while the flattened top of said stud projects
deeper into the groove (14 in order to be acted
upon by the laterally adjustable cam grooves 11§’
and 114’’.- In order to guide the flattened top of

the stud 96 from the linear groove [{§ laterally:

into engagement with the front face of either
cam element 132 or 135 and then return the same
to said linear groove, all during reciprocation

~ of the stitching head, cooperating surfaces, bev-

elled with respect to the linear groove {14, are

- provided by the stud 96, the guide block {109 and

45

50

the cam elements 132 and {35, the bevelled sur-

faces of said guide block and said cam elements
forming connecting guide grooves between the
linear groove (14 and the laterally adjustable
grooves (4’ and 114’’, respectively. . Consider-
ing first the lateral displacement of the stud 96
from the linear groove {14 during the initial or
rearward movement of the stitching head 42, it

~ is the cam element 132 which is then in operative

‘55

. shown in PFig. 18, The stud 96 is provided with a
notch 164 to provide clearance for the then inop-
erative cam element 135.

80

alinement with the stud 96 and causes the lateral
displacement of said stud, and, consequently, of
the stitching head for the sewing of the stitches
b In the formation of a fly har (Figs. 4, 6 and 8).
During the initial or rearward movement of the
stitching head, the stud 96 is in the elevation

At the start of the

- rearward movement of the stitching head 42, the

35

‘stud 86 is located in the front part 114a of the
linear groove 114, i. e., to the left of the laterally .

adjustable guide grooves {14’ and {18’’ as viewed

in Fig. 14.  While the stitching head 42 moves

| - rearwafrdly, a bevelled surface 165 of the stud 96

70

cooperates with “a bevelled surface. {67 of the
cam element 132 and gradusally forces the stua

from the dot-and-dash position fs.a'g, in Pig. 15
into a position in which the flat 183 of the stud .

rides on the front face 132a of said cam element
132 (see full line position of stud 96 in Fig. 15).

The front face 134a of the cooperating element
134 engages the adjacent flat 162 of the stud 96,

~hole.

S

thus forming, together with the front face 132a
of cam element 132, the laterally adjustable guide
groove (14’. Sometime during the latter move-

ment of the stud 86, the stitch forming device is
‘automatically started, depending on the adjust-

ment of the cam bar 50 relative to the stitching -

control mechanism 44, and the stitching b of a.

fly bar (Figs. 4, 6 and 8) is positioned at one end

"of a button hole to be sewed. The stitching of b

continues until the surfaces 132a and {63 of the
element 132 and the stud 96, respectively, reach
the end of their engagement, wheh another bev-
elleq surface 166 of the stud is forced to ride
down the side 168 of the cam element 132 by the
cooperating, bevelled surfaces 169 and (10 of the
stud 96 and the groove 114, respectively, thus re-
furning the stud into the linear groove 114 as
illustrated at 96b in Fig. 15. The stitching head,

compellied to follow the stud, positions during this

lateral return movement the offset stitches ¢
which connect the fly bar stitching b with the
line a of stitching along one side of the button
Continued rearward movement of the
stitching head results in the stitching of a (Fig.

4) along the first side of the button hole, as the-

stud 96 then travels in the rear portion 114b of

the linear groove {14. In order that theé cylin- -
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drical part of the stud 96 in the groove 114, being -

of a width equal to the diameter of said stud,
has ample clearance in said groove when lateral-
ly displaced by either offset guide groove 114’ or
(14’’, the sidewalls of the linear groove 114 are

3

either interrupted or undercut for a substantial

{32 to 135, inclusive (see also Fig. 17). For a bet-
ter understanding of the cooperation of the stud
96 with the elements (33, 135 during the return
movement of the stitching head, it may be stated
in advance that the stud-carrying shaft 81 is ro-
tated through one complete revolution at the
;IlJo-int of reversal R of the reciproecating head (Fig.

0a).
end of the shaft 91 is substantially equal to the
thickness of the cam element 132 (Fig. 18), and
the direction of rotation of the shaft 91 at the
point of reversal.R is such that the shaft and stud,

due to the cooperation between the shaft thread

104 and the nut 105, are lowered into the posi-
~ tion of the stud shown in Fig. {8a in which the

latter is in operative alinement with the cooper-
ating elements 133 and 135 and clears the other

The pitch of the thread 104 on the lower.

length at both sides of the cooperating elements °

3!
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- cam element 132. During the return movement -

of the stitching head, and toward the end of the

stitching a’ along the other side of the button
hcle, the bevelled surfaces 111 and 112 of the stud
96 and cam element 135, respectively, cooperate
and gradually move the flat 162 of said stud
into engagement with the front face 13%a of the
cam element (35 (Fig. 16). A bevelled surface

i10a (Fig. 17) of the Inear groove |14 cooperates
. with the bevelled surface {165 of the stud while
-the latt® travels along the bevelled surface 172
of the cam element 135. This gradugl lateral
movement of the stud, and consequently of the

stitching head, results in the positioning of the
offset stitches ¢’ (Figs. 4, 6 and 8) which connect

the finished line of stitching a’ with the stitches

b’ 10 be sewed. The front face (33a of element
133 cooperates with the front face (3%a of ele-
ment (35 to form the laterally adjustable guide
groove {14’’. While the stud 96 rides in the lat-
erally offset guide groove 114’" the fly bar stitches
b’ are positioned until the stitching control mech-
anism stops the operation of the stifch forming

v T

device at the end of the fly bar, 1. e., while the




10

15

6 2,149,110

stud 86 still rides in said guide groove f14’’. Dur-
ing continued return movement of the stitching
head to its starting point S, the stud continues to
move to the left as viewed in Fig. 16, and is re-
turned into the forward portion |{4a of the linear
groove ({4 upon cooperation of the cylindrical
part of the stud with a bevelled shoulder 113, the
latter being part of one of the earlier mentioned
undercuts in the sidewalls of said linear groove
[i4. Groove 114 is also provided with a narrow
portion 174, formed by opposite wall portions 175
which are equally spaced from the median line
181 of said groove H14 and apart from each other

a distance substantially equal to c¢he distance

between the opposite flats 162 and 163 of the stud
88. The earlier mentioned bevelled surfaces 170
and 110a of the groove {14 merge into this nar-
row groove portion, and said bevelled surfaces
170, 170a as well as the narrow groove portion {14
extend in the linear groove (14 down to the level
of the top faces of the plates 118, {{8a only as

viewed in Fig. 12, in order to be out of the path of

movement of the cylindrical portion of the stud"

88. The narrow groove portion 174 assurmes guid- -

ing control over the stud 96 longitudinally of the -
groove |{4 when the bevelled surfaces {78 and

- 170a of the groove ii4 have relinquished their

30
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gulding control over the stud during movement
of the latter in the rearward portion 114b of

groove {4 for a short distance toward and QaWAY:
from the cooperating elements 132 to 139, In- .
The narrow groove portior 114 thus

clusive.
hridges a small gap in the linear groove in which
neither the cooperating elements 132 to 138, In-
clusive, nor said linear groove assumes guiding

- eontrol over the stud 86. This lack of guidance

of the stud 96 over a short distance by the linear

- groove |14 1s due to the fact that the earlier men-

40

tioned undercuts extend over a substantial length

in order to provide clearance for the cylindrical

portion of the stud 96 in any laterally displaced

- position as determined by the adjustment of the

cooperating elements (82 to 139, inclusive. These
undercuts extend in fact into the guiding region
of the narrow groove portion {14, 1. e. without.
the guiding region of the cooperating elements
132 to 139, inclusive, and of the linear groove 114
immediately adjoining said cooperating elements.
Pigs. 13 to 16, inclusive, show the cooperating ele-
ments {32 to {35, inclusive, adjusted for maxi-

mum lateral displacement of the stud 96. In the

other extreme adjustment of these elements, their

guide grooves ({4’ and {14’ form in fact con-
tinuations of the narrow groove portion {14, thus

avolding any lateral motion of the stud 96, as the

groove 114 is then in fact linear throughout its
‘length. In that case, no fly bar will be formed as

can be readily understood. Since the bevelled
surfaces 168 and 172 of the cam elements 132 and
138, respectively, are side faces thereof, it stands
to reason that any adjustment of these cam ele-

~ ments, 1. e.,, movement of the same in directions
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parallel to their side faces, does not vary the dis-
tance between said faces and their respective co-
operating bevels {70 and {10a of the groove {14,
It can now be understood that the stud 96 is
nositively guided throughout the sewing of a but-

ton hole of any desired fly-bar width, i. e., from
some point in the laterally adjustable guide groove .

114’ into and through part of the rear portion
I{8a of groove |14 in one direction to the poin. :

tance between the earlier mentioned undercut
shoulder 1713 (Fig. 16) in the front portion {l4a
of groove 118 and the cooperating elements 132
to 135, inclusive, through which the stud is only
ioosely guided, this has no effect whatever on the

- proper operation of the machine, as no operation

is performed by the machine which depends on
accurate guidance of the stud 96 through this
distance.

As mentioned hefore, the stud carrymg shaft
8§ is rotated through one complete revolution
adjacent the fixed point of reversal R (Fig. 10a)
of the stitching head by earlier described mech-
anism, comprising main cam 45, lever 65, the
one-tooth gearing 16 and 80, link 86 and rack

85. More particularly, and for reasons which
will appear later, the rotation of the shaft 81
préeferably takes place at substantially uniform

angular speed, and said shaft completes one-
half of its revolutionn at the time the stitching
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head reverses its direction of movement., The

concurrence of the completion of one-half revo-
Tution of shaft 81 and the reversal of the direc-

.tion of movement of the stitching head 42 is

. imperative for reasons which will appear later,
and is accomplished by proper coordination of

the cam grooves 41, 62 of the main cam 45 and
" of the cooperating elements 65, 76 and 80 which

transmit the motion by the cam groove 82 to
" the shaft-driving rack 85. More particularly, the

‘ecoordination of the last mentioned structure is

such that the follower 63 of iever 68 is exactly
halfway of its throw by the active portion 62a
of the cam groove 62 (Fig. 3) and the tooth 18
of the driving element 16 has moved the driven
element 80 through one half of its fixed range
of movement, when the stationary follower 48

30
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on the bed 40 cooperates with the outermost -

portion 47a of the cam groove 41 (Fig. 1), at
which time the stitching head reverses its di-

‘rection of travel from rearward to return move-
ment. In view of the adjustability of stud T8

on the lever 65, it is further imperative that

- the longitudinal axes of the elongated slots 889,

14 of the elements 65 and 16, respectively, coin-
clde (Fig. 3) when the follower 63 of element
65 is exactly halfway of its throw by the active
portion 62a of the cam groove 62, With the

above structure coordinated as described, the

shaft 81 starts and ceases to rotate at points
coincident in the rearward and return travel of
the stitching head, and said shaft has concluded
one-half of its revolution when the stitching head
reverses its direction of travel at the eye end
of the button hole. If the stud 96 is adjusted
in coaxial alinement with the shaft 91, the former
will merely rotate about its own axis and have
no bodily movement, with the result that no
lateral displacement of the stitching head takes
place at the eye end, and no eye is formed. How-
ever, if the stud 86 is adjusted in any other
position relative to the shaft 94, the stud will
have an eccentric motion and, by cooperation

with the relatively stationary rear portion {145

of groove (14, impart a rocking motion to the
longitudinally ftravelling stitching head. The
longitudinal and lateral component motions of
the stitching head result in a motion of the
needle 43 and cooperating loopers of the stitch
forming device which is circumscriptive of an
eye. Inasmuch as the beginning and end of
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of reversal R and again through said rear por-"' the revolution of shaft 91 takes place at points
tion 1i4b of groove |14 in the opposite direction
to some point in the other laterally adjustable
While there is a short dis-

guide groove 114"’

coincident in the rearward and return travel of
the stitching head, and since said shaft 91 has
concluded one-half revolution when the stitch-

75
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ing head reverses its direction of tra:vel an eye
is formed which is symmetrical to the longitu-
dinal axis of the button hole. OGbviously, the

- guide groove 94 of the shaft 91 must be initially

10
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positioned so as to extend parallel to the linear
groove |id4 when-said shaft is in its normal po-
sition of rest, as otherwise any adjustment of
the stud 96 relative to the shaft 9{ would result

in an eye which is distorted and not symmetrical

to the longitudinal axis of the button hole.

By adjusting the stud 96 relative to the shaft

81 to vary the eccentricity of the former, the

amount of lateral motion of the stitching head

and, hence, the width of an eye, is varied, By
varying the time period of the rocking motion
of the driven element 80 of the single footh

- Geneva gearing by adjusting the stud 70 on

 lever 63, the eccentric stud 96 in the rear por-

tion 1140 of the linear groove 1|14 completes its
rotary motion during a longer or shorter period
of the\longitudinal travel of the stitching head,
thereby varying the length of the eve. By un-
dertaking both adjustments, the width as well

as the length of the eye are varied. Thus, eyes
of practically all of the commercially "required

shapes and sizes may be obtained by suitable

. combinations of both adiustments (see examples
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in Pigs. 4 to 9).

‘Referring now more particularly to Figs. 2 and
3, the present machine has also provisions for
turning the stitch forming device during the sew-
ing around the eye end of a button hole in order
to obtain the radiating or outwardly diverging
stitches f (Figs. 4, 5, 8 and 9), as well as to condi-
vion the stitch forming device for the sewing of
the stitches d’, a’, ¢’ and b’ during the return
movement of the stitching head 42 from the fixed
point R to the fixed point S (Fig. 10a). The
main cam 45 has in its lower face another cam

groove 180 in which' rides an anti-friction roller

181 of a lever 182 which is pivotally mounted at
183 to the outside of the cam casing 61 and pro-

vided with an elongated slot 184. 'The roller 181

of lever 182 projects through an elongated slot
185 of the cam casing 61 into cooperative relation
with the cam groove 180, Adjustably mounted
in the elongated slot 184 of lever 182 is a stud 186,
carrying an anti-friction roller (not shown)
which rides in an elongated slot {87 (Fig. 24) of
the driving element 188 of a single tooth Geneva
gearing, the driven element 189 of which is
mounted in any suitable manner on an upright
shaft 190. The driving element 188 1sapivotally
mounted at 191 on the cam casing 61 and is pro-
vided with a tooth 192 and locking surfaces 188a
and 188D, while the driven element 189 is pro-
vided with a tooth-cavity 193 and locking surfaces

18%a and 189b. The operation of the present

single-tooth Geneva gearing 188, 189 is the same
as that of the earlier described Geneva gearing
16, 80 and, therefore, needs no further descrip-
tion. The shaft 190 is journalled in suitable bear-

‘Ings provided by the stitching head 42 and the

cam casing 61, respectively, and is provided with
gear segments 194 fast thereon or integral there-
with., These gear segments 194 are in constant
mesh with the teeth {95 of the turrets 53 and 54.

‘The invariable angular motion, imparted to the

driven element (89 by the driving element 188 ir-
respective of the adjustment of the connecting

- stud 186 between element 188 and lever 182, causes

75

rotation of the turrets 53, 54 through oneée-half -

revolution, with the result that the stitches will
radiate and be inverted 180 degrees relative to
each other at the beginning and end of the half

revolution of the turrets. Moreover, the coordi-

‘nation between the cam grooves h'iﬂﬂ and 47 and

between the elements 182, 188 ana- J89 is such
that the turrets will start and end tf'e}l’ semi-

revolution at points coincident in the rearward b

and return travel of the stitching head 42, ‘and
complete one-half of their semi-revolution wheh-
the stitching head reverses its direction of move-
ment. To accomplish this, the tooth 192 of the

driving element 188 must have moved the driven 10
element {89 through one-half of its fixed range

of movement when the follower 181 of lever 182 is
exactly half-way of its throw by the active por-

tion 180a of the cam groove 180. In view of the
-adjustability of the connecting stud 186 on the 15

lever 182, it is further imperative that the longi-
tudinal axes of the slots 184,

cide (Fig. 3) when the follower 181 of lever (82

Is exactly half-way of its throw by the active por- 20

tion 180a of the cam groove 180. Being so cor-
related, the elements 182, {88 and 189 in any
adjusted position of the stud 186 will cooperate
to start and end the semi-revolution of the tur-

rets at points coincident in the rearward ang re- 25
‘turn travel of the stitching head and to conclude
one~half of the semi-revolution of the turrets

when the stitching head reverses its direction of
movement. With the stud 186 adjusted in the

- one extreme position shown in Fig. 24, the rock- 30
ing motion of the driving element 188 is just suffi-
‘cient to complete the fixed angular movement of = -

the driven element 189. With the stud (186 ad-

Justed in any other position (Figs 3 and '25). the
driving element 188 has a lost motion with re--35
spect to the driven element 189, thus decreasing

the time period for moving the driven element. 189

and, consequently, for turning the turrets through
their semi-revolution. It can now be understood

that, by proper adjustment of the stud 186, the 4¢

semi-revolution of the turrets can be made to

- coincide with one-half of the complete revolution

of the stud 96, and more particularly with the sec-
ond and third quarter-revolution of said stud 96.

The result is then that the stitches will radiate or 45

diverge outwardly around the end portion of an
eye to one side of the greatest width thereof (Figs.
4, 5, 8 and 9). Furthermore, the stitch forming
device in the present machine prodiices & uniform

_ [87 of the lever 182
- and the driving element 188, respectively, coin-

~

number of stitches per time unit which is pref- 50 -

erably such that the radiating stitches do not

crowd each other at the eyeless end of a button-

hole, i. e., when the stud 96 is in axial alinement
with the Shaft 81 and the turrets are rotated at

their greatest possible speed during the shortest 55

possible longitudinal travel of the stitching head
as determined by the design of the cam grooves
41 and 180 in the main cam 45 and the adjust-
ment of the stud 186 on lever (82 in the one ex-

treme end position shown in Fig. 3. Obviously, it BO

Is unnecessary to undertake any special adjust-
ment of the stud 70 on lever 65 for an eyeless
buttonhole, as it is immaterial how long it takes
the stud 96 (Fig. 18) to revolve so long as the start

and end of its revolution takes place somewhere 65

in the rear portion i14b of the linear groove |14,
i. e.,, out of the operative region of the narrow
portmn {14 of said groove 118.

The uniformly reciprocating needle 43 and co-

operating loopers move around, or circumscribe, 70

a buttonhol!e of any shape at a speed which is
practically uniform, inasmuch as the transverse
movement of the needle and cooperating loop-
ers, superimposed upon their invariable longi-

tudinal movement during the formation 'of_ an 75
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'a buttonhole.
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eye of any shape and size, does not appreciably
vary their :inotion ‘around the eye from their
motion along the parallel sides of the button-

"hole. Hence, a stitch is formed at r,pcurrent in-

tervals of the substantially uniform movement of

+the needle 43 and cooperating loopers around

a buttonhole of any shape. All stitches of a
buttonhole of any shape are, consequently, sub-
stantially uniformly spaced and cannot crowd
esch other, except at the far end of an eye where
the parallel stitches, though uniformly spaced
at the edege of the eye, would nevertheless crowd
each other were it not for the rotation of the
turrets which causes angular displacement of
the stitches at said far end of the eye so that
they diverge around said eye end in radial fash-
ion. In a buttonhole having no eye, the turrets
are naturally rotated at their greatest speed in
order to radiate the stitches around the end of
the buttonhole during the shortest possible longi-
tudinal movement of the needle 43 and coop-

erating loopers, while the speed of rotation of

the turrets for sewing around an eye of a given
size is varied with a view toward obtaining di-
verging stitches around said eye which approxi-
mate radial disposition thereon as nearly as pos-
sible. | '

After a completed operation of the machine,
i. e., upnn the completion of the stitches b’ at
the fly-bar end of the buttonhole, cooperation in
the usual manner of the stitching control mecha-
nism with the cam bar 50 causes the operation
of the stitch forming device to be stopped. Dur-
ing the remaining idle return movement of the
stitching head into home position, i. e., during
movement of the stud 96 in the forward portion

{184 of the linear groove 114, the follower 63

rides in the other active portion 62b of the cam
groove 62, causing an idle revolution of the stud
96, and the follower {81 rides in the other ac-
tive portion 180b of the cam groove 180, causing
the turrets 53, 54 to rotate idly through one-half
revolution and position the stitch forming device
for the sewing of the next button hole, where-
upon the machine is stopped automatically by
the main stop mechanism (not shown). |
Figs. 10 and 10q illustrate, by way of example,

the extent to which the guide block 109 and the

cooperating stud 96 can be adjusted to obtain

certain maximum and minimum dimensions of
The invariable amplitude of the

longitudinal reciprocation of the stitching head
and, consequently, of the stud 86 is represented
by the distance A between the points S and R.

‘By shifting the guide block into the position

shown in Fig. 10 in which the cam elements 132
and 135 assume the illustrated full line position,

a buttonhole of the maximum overall length B

and of the maximum fly-bar length L (Fig. 10a)
may be obtained. By shifting the guide block
109 to the right as viewed in Fig. 10 so that the
cam elements 132, 135 thereof assume the illus-
trated dot-and-dash positions 132’ and (3%, a
buttonhole of a shorter over-all length C is ob-
tained. By aljusting the stud 96 in its mest re-
mote position 96’ from the shaft 91, an eye of
the maximum width W is obtained. By adjust-

ing the stud in its other extreme position, i. e,

in- axial alinement with shaft 91, no eye 1is
formed. Also, by laterally adjusting the cam
elements (32, 135 and their -cooperating ele-
ments (34 and 133, respectively, either no fly bar

or a fly bar of the maximum width W’ may be .

obtained. The various adjustments of which the

- elements 132 to 135, inclusive.
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machine is capable will be more fully described

in the following paragraphs.
In order to increase the over-all length of
the buttonhole, the guide block 108 and cam

" bar 50 are shifted to the left as viewed in Figs.

2 and 11, whereby the point of reversal of the

reciprocation of the stud 96 is moved farther

away from the starting point of the stitching
operation somewhere between the cam elemenis
132, 135 in the guide block 108. The pointer
200 of the index plate 51 being movable with
said guide block, cooperates with a graduated
scale 201 on the bed 40 and gives the operator
an indication of the necessary amount of ad-
justment of said guide block for a bottonhole of
a given over-all length, Adjustment of the cam
bar 50 with respect to the index plate 51 will
locate the starting point of the stitching opera-
tion at any desired point between the cam ele-
ments 132 and 135 of the adjusted guide block
In order to form a shorter fly bar, a§ shown

in Fig. 6, the cam bar 50 is shifted to the right
as viewed in Figs. 2 and 11 relative to the index
plate 51 and guide block 109, thereby starting
the operation of the stitch forming device some-
what later during the travel of the stud 96 in
the laterally offset guide groove {I4’ on initial
or rearward movement of the stitching head.

In. order to form a wider fly bar, as also shown
in Fig. 6, the cooperating elements 132, 134 and
33, 135 are shifted in the earlier explained man-
ner relative to the linear groove {i4. Conse-
quently, there will be less offsetting of the stitch-
es b and b’ at the fiy-bar end, and the stitches
b and b’ will be more or less spread out laterally
and appear overlapping instead of completely
superimposed as in Figs. 4 and 8. While the ad-
justability of the cooperating elements (32, 135
snd 133, 134 may thus be employed to vary the
width of the fly bar, its chief importance is in
permitting the exact superposition of the fly bar
stitches b, b’, as is usually desirable, irrespective
of their width. In machines of this type it is

 customary to provide means for varying the

amplitude of the lateral jogging motion of the
needle and, consequently, the width of the but-
ton hole stitches, or depth of “bite”, in order
to adapt the machine to the sewing of button
holes in different materials. When the depth of
“bite” is changed, the amount of-lateral ofIset-
ting of the fly bar stitches must be correspond-
ingly changed if they are to be exactly super-
imposed. In other words, it is usually desirable
that the width of the fly bar be equal to the width
of the stitches of which it is composed, and in
the present machine this relationship can be

’preserved, when the width of the stitches 1s

changed by suitable -adjustment of the cooperat-
ing elements (32, 134 and (33, 135 to change
the width of the fly bar correspondingly.

To form a button hole without a fly bar, as
shown in Figs. 5, 7 and 9, the cooperating ele-
ments 132, 134 and 133, 135 are so adjusted as to
form one groove which is in alinement with the
narrow portion 174 of the linear groove |i4,
Consequently, there will be no lateral offsetting
of the stitches when the stitching operation com-

mences while the stud 96 travels somewhere be-:

tween the opposite faces of said cooperating
The same result
can also be accomplished by adjusting the cam
bar 50 so far away from the guide block (09 that
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the stitching operation will not be started until

the stud 96 moves in the rearward portion {[(4b

of the linear groove (18, Of course, the over-gll

76
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length of a bar-less buttonhole is necessarily
smaller by the last mentioned kind of adjustment
than by the first mentioned kind, and the choice
of the kind of adjustment depends on the desired
over-gll length of the button hole, as can be
readily understood. -

To form a loniger eye, as shown in Fig. 8, the
stud T0 is shifted in the slot 89 of lever 65 to the
right as viewed in PFig. 3, thereby causing the
eccentric motion of the stud 86 to take place at
lower speed and, consequently, during a longer

- periog of the longitudinal motion of the stitzhing
head. The result is that the offsetiing of the

16

20

25

30

stitchies d and d’ will start and end, respectively,

at coincident points in the rearward and return

movement of the stitching head 42 which ave
farther away from the point of reversal of sald
stitching head. Corresponding adjustment of
the stud {86 in the.slot 184 of lever {82 will cause
the stitches f to diverge around an end poriion
of the longer eye to one side of the greatest
width thereof in the manner shown in Fig. 8.

To form a wider eye, as shown in Fig. 9, the
eccentricity of the stud 96 relative to the shaft
91 is varied in the earlier explained manner,

thereby causing a greater lateral offsetting of the
stitches d, d’ and- f.

To form an eye which is both longer and wider, *

as shown in Fig, 5, all of the adjustments referred
to in the two preceding paragraphs are under-
taken, as can be readily understood.

To form a buttonhole without an eye, a5 shown

| in Pigs. 6 and 7, the stud 96 is adjusted coaxially

39

4()

45

of the shaft 91, wherefore no lateral offsetting
of the stitches takes place while said stud is ro-
tated through one revolution in the rearward
portion 1146 of the linear groove {14.
Adjustment of the stud 186 (Fig. 3) with each

‘change of the length of an eye, so that the

stitches diverge outwardly around an end portion
of the eye to one side of the greatest width there-
of, secures the further advantage that all the
stitchies of a buttonhole, diverging and parallel,
are substantially equally spaced and the diverg-
ing stitches around an eye of any shape and size
appear to be disposed in substantially radial

fashion, for reasons which have been earlier ex-

i
-
Ly |
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plained.
The disclosed ma.chlne embodying the present

“invention in a preferred form, is a self-contained

structure of rugged and durable construction and
does not require interchanging of any parts
thereof in order to accomplish the manifold re-
sults explained in the preceding description. The

commercial value of the present machine js

Iurther enhanced in that its adaptation to the
sewing of- a buttonhole of practically any de-
sired shape and size requires only a minimum
number of simple adjustments. - Thus, mere ro-
tation of the casing 98 (Fig, 19) results in &
different width of an eye or no eye, while mere
adjustment of the stud 70 on lever 8% (Fig. 3)
results in a different length of an eye. Mere
adjustment of the stud 186 on lever 182 causes
the stitches to diverge around an end portion
of an eye of any length to one side of the greatest
width thereof. Mere rotation of the handle (58

~ (Figs. 2 and 13) results in a different width of a
- fly bar or no fly bar, while mere adjustment of

T6)

Y |

the cam bar 50 relative to the index plate 51

results in a different length of a fly bar or no fiy
bar. Mere sliding of the cam block 189 (Figs, 11,

12 and 17) into another adjusted position on the

bed 40 results in a different over-all length of s -
buttonhole. - Any one of these adjustments can

be accomplished guickiy by an cmlﬂatur of ordi-
nary skili, o

I claim: ~

1. A buttonhole sewing machine comprimn
in combination, a work-holding device: a S‘EltC“h
forming deviceg; and mechanism for csusing rels-
tive movement between said devices around a
buttonhole, said mechanism including adjustable
means for rotating the stitch-forming device
during relative movement around an end poriion
0oi the buftonhole between any two points there-
of of predetermined coordination and within s

certain range longitudinally of the longitudinal

axis of the buttonhole.

2. A buttonhole sewing machine comprising, in
combination, a work-holding device: a stitch-
forming device; and mechanism for causing rel-
ative movement between said devicés around g
buttonhole having one end variable between eye-
less and an eye of variable length, said mecha-
nism including adjustable means for rotating the
stitch-forming device during relative movement

around said one end between any two. points

thereof of predetermined coordination and with--
in a certain range longitudinaliy of the longitu-
dinai axis of the buttonhole. |

3. A buttonhole sewing machine comprising, in
combination, a work-holding device: a stitch-
fornming device; and mechanism for causing rela-
tive movement between said devices around a buit-
tonhole, said mechanism including adjustable
means for rotating the stitch-forming device
through an invariable angular distance during
relative movement around an end portion of the
buttonhole between any two points thereof of
predetermined coordination and within a certain
range longitudinally of the longitudmal axis of
the butiorthole,

4. A buittonhole sewing machine mmprismg, in
combination, & work-holding device: & stitch-
forming device: and mechanism for causing rela-
five movement between said devices around a2 but-
tonhole having one end variable between eyeless
and an eye of variable length, said mechanism
including adjustable means for rotating the stitch

forming device through an invariable angular

distance during relative movement around said

one end between any two mints thereof of pre-

determined coordination and within a certain
range longitudinally of the longltudinal axis :}ff
the buttonhole.

5. A buttonhole sewing machine comprising, .}*‘1
combination, a work-holding device; a stitch-
forming device; mechanism for causing relative
movement between said devices around = button-
hole having an eye of variable shape; and ad-
justable mechanism for rotating the stitch form-
ing device at sald eye at such speed that the di-
verging and parallel stitches of the buttonhole
are substantially equally spaced regardless of the
shape of the eve.

6. A buttonhole sewing machine comprising, in
combination, a work-holding device; a stitch-
forming device: mechanism for causing relative
movement between said devices around a button-
hole having an eye of variable size; and adjust-
able mechanism for rotating the stitch forming
device at said eyeg at such speed that the diverg-
ing and parallel stitches of the buttonhole are
substantiaslly equslly spaced regardless of the
size of the eye.

7. A Jbuttonhole sewmg machine comprising,
in combination, a work-holding device; g stitch-
forming device; mechanism for causing relative
movement between said devices around a but-
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- vice atl said eye end at such speed that the di-.
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tonhole having an eye end of a width variable
between zero and a certain maximum width:
and adjustable mechanism for rotating the stitch
forming device at said eye end at such speed that
the diverging and parallel stitches of the button-
hole are substantially equally spaced regardless of
the width of said eye end. |

8. A buttonhole sewing machine comprising,
in combination, a work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices arocund a button-
hole having an eye end of a length variable be-
tween zero and a certain maximum length: and
adjustable -mechanism for rotating the stitch-
forming device at said eye end at such speed that
the diverging and parallel stitches of the button-
hole are substantially equally spaced regardless
of the length of said eye end.

9. A buttonhole sewing machine comprising,
in combination, g work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices around a but-
tonhole having an eye end of a length and width
variable between zero and a certain maximum
length and width, respectively: and adjustable
mechanism for rotating the stitch forming de-

verging and parallel stitches of the buttonhole
are substantially equally spaced regardless of the
length and width of said eye end.

- 10. A buttonhole sewing machine comprising,
in combination, a work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices around a but-
tonhole having an eye of variable length: and
adjustable mechanism for rotating the stitch
forming device at said eye at variable speed so
that the number of diverging stitches varies sub-
stantially proportionally with the length of the
eye.

11. A buttonhole sewing machine comprising.
in combination, a work-holding device: &' stitch-
forming device; mechanism for causing relative
movement between said devices around a button-

hole having an eye of variable width: and adjust-

able mechanism for rotating the stitch forming
device at said eye at variable speed so that the
number of diverging stitches varies substantially
proportionally with the width of the eye.

12. A buttonhole séwing machine comprising,
in combination, a work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices around a but-
tonhole having an eye of variable length, the
time period of the relative movement around the
eye varying proportionally with the length there-
of; and adjustable mechanism for rotating the
stitch forming device at said eye during a time

period varying proportionally with the length of |

the eve,

13. A buttonhole sewing machine cemprising,
in combination, a work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices around a button-

- hole having an eye of wvariable width, the time

period of the relative movement around an eye
of any width being invariable; and adijustable
mechanism for rotating fthe stitch forming de-
vice al said eye during a time period varying
substantlally propor tmnally with the width of the

14 A buttonhole sewing machine comprising,
In combination, a work-holding device: a stitch-
forming device:
movement bﬂtween said devices around a hut-

mechanism for causing relative
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tonhole having an eye of variable length and
width, the time period of the relative movement
around the eye varying proportionally with its
length only; and adjustable mechanism for ro-
tating the stitch-forming device at said eye dur-
ing a time period varying substantially propor-
tionally with the length and width of the eve.

15. A buttonhole sewing machine comprising,
in combination, g work-holding device: a stitch-
forming device; mechanism for causing relative
movement between said devices around a buttorn-
hole having an eye of variable length, the time
period of the relative movement around the zye
varying proportionally with the length thereof:
and adjustable mechanism for rotating the stitch
forming device at said eye at a speed varying
substantially inversely proportionally with the
length of the eye,

16. A buttonhole sewing machme comprlsmg,
in combination, a work-holding device: a stitch-
ferming device; mechanism for causing relative
movement between said devices around a button-
hole having an eye of variable width, the time

10

20

period of the relative movement around an eye

of any width being invariable; and adjustable
mechanism for rotating the stitch forming device

29

at said eye at g speed varying substantially in- -

versely proportionally with the width of the eye.

17. A buttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-
forming device; mechanism for causing relative
movement between said devices around a button-
hole having an eye of variable length and width,
the time period of the relative movement around
an eye of any length and width varying substan-
tially proportionally with its length only: and
adjustable mechanism for rotating the stitch-
forming device at said eye at a speed varying sub-

stantially inversely proportionally with the length
and width of the eye.

18. A buttonhole sewing machine comprising,

in combination, a work-holding device; a stitch-
forming device; and mechanism for causing relg-
tive movement between said devices around a but-
tonhole, said mechanism including eccentrically
driven means of adjustable eccentric stroke for
causing a component relative movement of var-
iable amplitude between said devices transverse-
Iy of the buttonhole, thereby obtaining an eye of
variable width.

19, A buttonhole sewing machine comprising,
In combination, a work-holding device: a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around a
buttonhole, said mechanism mcludmg eccen-
trically driven means of an eccentric stroke vaii-
able between zero and a certain maximum stroke
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for causing a component relative movement of

variable amplitude between said dewces trans-
versely of the buttonhole, thereby obtaining a

buttonhole having no eye or an eye of variable

width. -
20. A buftonhole sewing machine comprising,

In combination, a work-holding device: a stitch- -

forming device; and mechanism for causing rel-
ative movement between said devlces around &

centric stroke projecting into sald groove and
immaovahble relative to the other device laterally
of the buttonhole, for the formation of an eye
of variable width.

21. A buttonhole sewing machme comprising,

in combmatlon & work-holding device: a stitch-

60
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“buttonhole, one of said devices having a groove B
longitudinally of the buttonhole and said mecha~- =
nism including a rotatable stud of variable ec-

70
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forming device; and mechanism for causing rela-~
tive movement between sald devices around a
buttonhole, one of said devices having a groove
longitudinally of the buttonhole and said mech-
anism including a stud of an eccentric stroke

. adjustable between zero and a certain maximum

10
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~ buttonhole, said

30
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stroke, said stud projecting into said groove and
heing immovable relative tc the other device lat-
erally of the buttonhole and rotatable for the

formation of no eye or an eye of variable width. .

22. A buttonhole sewing machine comprising,

- 1n combination, a work-holding device:; a stitch-

forming device; and mechanism for causing reia-
tive movement between said dvices around a but-
tonhole, said mechanism including eccentrically
driven means and an adjustable driver therefor
for causing a component relative movement be-

tween said devices transversely of the buttonhole

during a variable period of the relative movement

longitudinally of the buttonhole thereby obtain-

ing an eye of variable length.
23. A huttonhole sewinhg machine comprising,
in combination, a work-holding device: s stitch-

‘forming device; and mechanism for causing rela-

tive movement between said devices around a
mechanism including eccen-
trically driven means of an adjustable eccentric
stroke and an adjustabie driver therefor for caus-
ing a component relative movement of variable
amplitude between sald devices transversely of
the buttonhole during g -variable period of the
relative movement longitudinally of the button-
nole, thereby obtaming an eye of variable width
and length.,

24. A buttonhole sewing machine comprising,
in combination, & work-holding device; a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around s
buttonhole,

variable between zero and a certain mdaximum
stroke, and an adjustable driver therefor for
causing a component relative movement of vari-
able amplitude between said devices transversely
of the buttonhole during a variable period of the
relative movement longitudinally of the button-

~ hole, thereby obtaining no eye or an eye of vari-

60

able width and length. -
- 95. A buttonhole sewing machine comprising,
in combinatien a work-holding device: a stitch-

forming device; and mechanism for causing rela-

tive movement between said devices around a

buttonhole, said mechanism inchuding two single
- members cooperating to cause component rela-

tive movements between said devices transverse-
ly to the buttonhole for the formation of an eye
and a fly bar, and said members being alternately
driving and driven members during the forma,tion
of said eye and fly bar, respectively.

26. A buttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-

forming device: and mechanism for causing rela-

 tive movement between said devices around a but-

tonhole, said mechanism including two cooperat-
ing single members carried by sald aevices, re-

‘spectively, and forming the sole driving connec-
tion therebetween for causing component rela-

- tive movements between said devices transverse-

75

- ly to the buttonhole for the formation of an eye
and a fly bar, and said members being alternately -
« driving and driven members during the forma-

tion of said eye and fly bar, respectively.

27. A buttonhole sewing machine comprising,
in combination, a work-holding device: a stitch-
forming device; a pivot connecting said devices,

component

| sald mechanism including eccen-
trically driven means having an eccentric stroke

‘aambmatlan a, work-holding device:;

11

said pivot being floatable longitudinally of a but-
tonhole relative to at least one device; and mech-
anism for causing relative movement beiween
sald devices around the buttonhole, said mecha-
nism including two cooperating single members
carried by said devices, respectively, for causing
relative movements therebetween
transversely to the buttonhole for the formation
of an eye and a fly bar, said members also guid-
ing the devices during the remairing relative

- movement and being alternately driving and
driven members during the formation of said eye

and ily bar, respectively.
28. A buttanhole sewing machine comprising,
in combination a work-holding device: a stitch-

e
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forming device: and mechanism for causing rela- -

tive movement between said devices around a but-
tonhole, one of said devices providing longitudi-
nally allgned grooves, one extending longitudi-
nally of the buttonhole and the other having a

laterally offset portion and said mechanism in-

cluding a cam immovable relative to the other

device laterally of the buttonhole and rotatabie -

in said one groove for the formation of an eye

and relatively movable in said other groove for

the formation of a fly bar.

29. A buitonhole sewing machme comprising,
in combination, a work-holding device: a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around a
buttonhole, one of said devices providing a groove
having a linear portion longitudinally of the but-
tonhole merging into a laterally offset portion,
and said mechanism including a cam carried by
the other device and projecting into said groove,
said cam being rotatable in said linear portion for

20

the formation of an eye and relatively movable in

sald offset portion for the formation of a fly bar:
30. A buttonhole sewing machine comprising,

~In combination, a work-holding device; & stitch-

forming device; a pivot connecting said devices,
sald pivot being flotable longitudinally of a but-
tonhole relative to at least one device: and mech-
anism for causing relative movement hetween said
devices around a buttonhole, one of said devices
providing a groove having a linear portion longi-
tudinally of the buttonhole merging into a later-

ally offset portion thereof, and said mechanism

including a cam carried by the other device, said
cam being rotatable in and relatively movable
through a length of said linear portion for the
formation of an eye, and relatively movable
through said offset portion and the remaining
length of said linear portion for forming a fly-

bar, respectively for guiding said devices during

the formation of the buttonhole length betweep
the eye and fly bar.

31. Abuttonhole sewing machine comprising, in
a Stitch
forming device; and mechanism for causing rela-
tive movement between said devices around a
buttonhole, one of said devices providing s
groove having a linear portion longitudinally of

the butfonhcle merging into a laterally adjustable -

portion, and said mechanism including a cam
iimnovable relative to the other device laterally
of the buttonhole and projecting into said groove,
said cam being rotatable in said linear portion
for the formation of an eye and relatively mov-
able in said adjustable porticn for the formation
of & 8y bar of variable width.

32. A buttonhole sewing machine comprising,

- in combination, a work-holding device; a stitch-

forming device; and mechanism for causing relg-
tive movement between said devices around s

]

w‘?
45
50
55
60
65

70



10

1 &
buttonhole, one of said devices providing a groove
having g linear portion longitudinally of the but-
tonhole merging into a laterally offset portion,
annd said mechanism including a stud of variable
eccentricity imimovable relative {¢ the other de-
vice laterally of the buttonhole and projecting
into said groove, said stud being rotatahle in said
linear portion for the formation of an eye of
variable width, and relatively movable In said

offset portion for the formation of a fly bar.
33. A buttonhcle sewing machine comprising,

' in combination, 2 work-holding device; a stitch-~

16

forming device; and mechanism for causing rela-
tive movement between said devices around g but-
tonhole, one of said devices providing a groove
having a linear portion longitudinally of the but-

- tonhole merging into a latersally adjustable por-

20
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tion, and said mechanism including & stud of
variable eccentricity immovable relative to the
other device laterally of the buitonhole and pro-
jecting into sald groove, said stud heing rotatable
in said linear portion for thie foitnation of an
eye of variable width, and relatively movable in
said adjustable porticn for the f@mmtwn of &
fly bar of variable widtiz. .

34. A buttonhole sewing machine camprismg,
in combination, & work-holding device; a stitch-
forming device: and mechanism ior causing rela-
tive movement hetween sald devices aroung s
buttonhole, one of said devices providing a groove
having a linear portion longitudinally of the but-
tonhole merging into g portion laterally adjust-
able between alinement with said linear portion
and a certain maximum displacement therefrom,
and said mechanism including a cam immovable
relative to the other device lateraily of the bution-
hole and projecting inte said groove, said cam
being rotatable in said linear portion for the for-
mation of an eye, and relatively movable in said

adjustable portion for the formation of no fly
bar or g fly bar of variable width, |

35. A buttonhole sewing machine comprising,
in combhination, a work-holding device; a stitch-
rorming device; and mechanism for causing rela-
tive movement between sald devices around a
buttonhole, one of said devices providing a groove
having a linear portion longitudinally of tire’but-
tonhole merging into a laterglly ofiset portion,

and said mechanism including a rotatable stud -

adjustable between coaxial alinement with its
axis of rotation and a certain maximum eccen-
tric ‘stroke and immovable relative to the other

device laterally of the buttonhole, said stud being

of no eyve or an eye of variable width, and rela-

- __tively movable in said ofiset portion for the for-

60
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mation of a fly bar.

36. A buttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around a
buttonhole, one of said devices providing a groove
having a linear portion longitudinally of the but-
tonhole merging into a portion laterally adjusta-
ble between alinement with said linear portion
and a certain maximum displacement therefrom,
and said mechanism including a rotatable stud
adjustable hetween coaxial alinement with its axis
of rotation and a certain maximum eccentric
stroke and immovable relative to the other de-
vice laterally of the buttonhole, said stud being
rotatable in said linear portion for the formation
of no eye or an eye of variable width, and rela-
tively movable in said adjustable portion for the

55 rotatable in said linear portion for the formation
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formation ¢f no fiy bar or a ﬂy"hrar of variable
width. ' :
37. A buttonhole sewing machine comprising,

in combination, a work-holding device; a stitch- -

forming device:; and mechanism for causing rela-
tive movement bhetween said devices around a
buttonbole, one of said devices providing a groove
having a linear portion longitudinally of the
buttonhole merging info a laterally offset portion,
and said mechanism including a cam immovable
relative to the other device laterally of the hut-
tonhole and projecting into said groove, and
adjustable driving means for rofating the cam

- in said linear portion during a variable periocd of

the relative movement longitudinally of the but-
tonhole for forming an eye of variable length,
seid cam being also relatively movable in said
offset portion for the formation of a fly bar.

38. A buttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around a
buttonhole, one of said devices providing & groove
having 2 linear nortion longitudinally of the
buttonhole merging into a laterally offset portion,
and saild mechanism including a stud of variable
eccentricity immovable relative to the other de-

vice laterally of the buttonhole and projecting

into said groove, and adjustable driving means
for rotating said stud in said linear portion during
a variable period of the relative movement longi-
tudinally of the buttonhole for forming an eye of
variable width and length, said stud being also
relatively movable in said offset portion for the
Tormation of a fly bar.

39. A huttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-
forming device; and mechanism for causing rela-
tive movement between said devices around a but-
tonhole, one of sald devices providing a groove
having a linear portion longitudinally of the but-
tonhole merging into a laterally adjustable pcr-
tion, and said mechanism including a stud of
variable eccentricity immovable relative to the
other device laterally of the buttonhole and pro-
jecting into said groove, and adjustable driving

- means for rotating said stud in said linear portion

during & variable period of the relative movement
longitudinally of the buttonhole for forming an

_eye of variable width and length, said stud being

also relatively movable in said offset portion for
the formation of a fly bar of variable width.

40. A buttonhole sewing machine comprising.
in combination, a work-holding device: a stitch-
forming device; a pivot connecting said devices,
sald pivot being floatable longitudinally of s
buttonhole relative to at least one device: mecha-
nism for causing relative reciprocation of invaria-
ple amplitude between said devices longitudinally
of the buttonhole; other mechanism for causing
relative rocking motions between said devices,
said other mecheanism including an element car-
ried by one device adjustable in a direction longi-
tudinally of the buttonhole and providing a groove
exfending in the same direction, and an eccentric
carried by the other device and projecting into
sald groove to guide the devices during said rela-
tive reciprocation, and being rofatable in said
groove for the formation of an eve: and an ad-
justable mechanism for starting and stopping
the operation of the stitch-forming device at any
location of the eccentric within a certain range in
the groove, thus obfaining a buttonhole of varia-
ble overall length and having an eye.

41, A buttonhole sewing machine comprising,
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in combination, a Work-holding device: a stitch-

forming device, a pivot connecting said devices,
said pivot being floatable longitudinally of & but-

‘tonhole relative to at least one device; mecha-

nism for causing relative reciprocation of ali in-
variable amplitude between said devices Iongi-

tudinally of the buttonhole; other mechanism for

causing relative rocking motions between said
devices, sald other mechansim: including an ele-
ment carried by one device adjustable longitudi-

nally of the buttonhole and providing a groove

. having a linear portion longitudinally of the but-

20

tonhole merging into a laterally offset portion,

- and an eccentric carried by the other device and
- 15

pro.]ecting into said groove to guide the devices

during said relative reciprocation, said eccentric

being rotatable in said linear portion for the

formation of an eye, and movable in said offset

portion for the formation of a fly bar; and an

adiustable mechanism for starting and stopping
the opertion of the stitch-forming device at any

" location of the eccentric within a certain range in

30

said offset groove portion, thereby obtaining a
buttonhole of variable overall length and having
a fly bar of variable length and an eye.

42. In a buttonhole sewing machine, the com-
bination of a needle bar; and mechanism for
rotating said needle bar, said mechanism includ-

" ing a single-tooth segmental gearing of Geneva.

type.

‘43, In a button hole sewing machine, the com- ,_
" bination of a needle bar; a work-holder; .

and
mechanism for causing relative movement be-
tween said needle bar and work-holder, said

mechanism including a single-tooth segmental

gearing of Geneva type.

_ 44, In a buttonhole sewing machine, the com-

| bination of a work-holding device; a stitch-form-

40

45

50

ing device; and mechanism for causing relative

rotation between said devices at variable speed,

said mechanism including a single-tooth seg-

mental gearing of Geneva type.

- 45, In a buttonhole sewing machine, the com-'
bination of & work-holding device; a stitch-form-
ing device; and mechanism for causing relative
rotation between said devices, said mechanism

including a single-tcoth segmental gearing of
Geneva type, .and means for rocking the driving

“element of said gearing through a variable an-

gular distance during an invariable time period.

- 46, In a buttoahole sewing machine, the com-
‘bination of a work-holding device; a stitch-form-

ing device; and mechanism for causing relative

. movement between said devices, sald mechanism

55

60

including & single~tooth segmental gearing of
Geneva type, the driven element of said gearing

being rocked through an invariable a.ngular dis-
tance during a variable time period and the driv-

ing element thereof being rocked through & va-
riable angula.r distance during an invariable time

period.

44 In a buttonhole sewing machlne, the com-

- bination of a work—holding device; a stitch-form-
-~ ing device; and mechanism for causing relative

65 .
~ including & single-tooth segmental gearing of

movement between sald devices, said mechanism

- Geneva type, a lever element rotatable through

) . . an invariable angular distance and a pivot driv-
;- ingly connecting the driving element of said gear-
X0

ing with sald lever element, sald elements being

'provided with grooves and sald pivot extending
- through the groove of one of sald elements and
> being adjustably secured in the groove of the

" other element toward and away from the axis of
i3 |

rotatlon of the latter.

13

48. In a buttonhole sewing machine. t.he cbm- |

bination of a needle bar; a frame carrying sald
needle bar: a work-holding frame; mechanism

for rotating said needle bar, said mechanism in-
cluding a single-tooth segmental gearing of
- Geneva type; other mechanism for causing rela- -
tive movement between said frame, sald other

mechanism also including a single-tooth seg-

mental gearing of Geneva type; & single cam ele-

ment: and followers connecting said cam element
with the driving elements of both gearings.
49 A buttonhole sewing machine comprising,

10

in combination, & work-holding device; & stitch-

forming device; mechanism for causing relative
rec.procation between said devices longitudinally

of the buttonhole; and other mechanism for caus-
ing a superimposed transverse relative recipro-
cation between said devices, sald superimposed
relative reciprocation to start and end at two co-

incident points of said longitudinal relative recip-
rocatory movements in opposite directions and

one-half of the stroke thereof to take place on

‘each side of the buttonhole axis, said other mech-

anism including & single-tooth segmental gear-

ing of Geneva type and a pivoted lever element

rotatable through a preassigned angular range
and drivingly connected with the driving element
of said gearing, said elements being so coor-
dinated that the driven element of said gearing is
midway of its rocking range when said lever ele-
ment is midway of its rocking range.

50. A buttonhole sewing machine comprising,

18

in combination, & work-holding device; a stitch- |
forming device; mechanism for causing relative

reciprocation between said devices longitudinally
of the buttonhole: and other mechanism for caus-
ing a superimposed transverse relative reciproca-

tion between said devices so that one-half of the

tonhole, said superimposed relative reciprocation

- to start and end at any coincident points within

a certain range of said longitudinal relative recip-
rocatory movements in opposite directions, and

_ said other mechanism including & single-tooth
-segmental gearing of Geneva type whereof the

driving element has a slot, a pivoted lever ele-

ment having a slot and being rotatable through
& preassigned angular range, and a pivot ad-

justable in the slot of one element and project-
ing into the slot of the other element, sald ele-
ments being so coordinated that the rotary driven

‘stroke thereof takes place on each side of the but- -

«40

element of said gearing is midway of its angular

in alinement when said lever element Is midwa.y
of its rocking range.

51. A buttonhole sewing machine -comprising,

range and the longitudinal axes of saild slots are

in combination, a work-holding device; a stitch- -

forming device; mechanism for causing relative

‘reciprocation between said devices longitudinally
of the bhuttonhole; and other mechanism for rotat-
‘ing the stitch-forming device, said rotation to

start and end at any coincident points within a
certain range of said relative reciprocatory move-
ments in opposite directions, said other mecha-
nism including a single-tooth segmental gearing
of Geneva type whereof the driving element has
a slot, a pivoted lever element having a slot and
being rotatable through a preassigned angular
range, and a stud adjustable in the slot of one ele-
ment and projecting into the slot of the other
element, said elements being 50 coordinated that
the rotary driven element of said gearing is mid-
way of its angular range and the longitudinal
axes of said slots are in alinement when said lever

element is midway of its angular range.
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Uz, A buttonhole sewing machine comprising,
~In combination, a work-holding device: a stitch-
- forming device; and mechanism for causing rela-

tive movement between said devices around &
5 buttonhole having a fly bar, one of said devices

-

providing a groove having & linear portion longi- |

tudinally of the buttonhole merging into later-

ally alined and equally offset, paraliel portions at

different levels and on opposite sides of said

10 linear portion, and said mechanism including a

stud immovable relative to the other device later-

- ally of the buttonhole and projecting into said

groove, said stud being brought into operative

alinement with either offset groove portion on

- 15 relative movement between said one device and
Ssaid stud axially of the latter.

93. A buttonhole sewing machine comprising,
in combination, a work-holding device ; & stitch-
forming device; and mechanism for causing rela-

20 tive movement between said devices around a
| buttonhole having a fly bar and an eye, one of
said devices providing a groove having a linear
portion longitudinally of the buttonhole merging
into laterally alined and equally offset, parallel

25 bortlons on opposite sides of, and at different

-levels within, said linear portion, and said mech-
anism including a cam immovable relative to the
other device laterally of the buttonhole and pro-
jecting into said groove, and means for simul-

30 taneously rotating said cam while in said linear

groove portion and axially moving the same

from operative alinement with one offset groove

~ portion into operative alinement with the other
offset’ groove portion, | |

35 94. A buttonhole sewing machine comprising,

in combination, g work-holding device: a stitch-

forming device; and mechanism for causing rela-

tive movement between said devices around &

buttonhole having a fly bar of variable width, one

40" of said devices providing & groove having a linear

portion longitudinally of the buttonhole merging

- Into laterally adjustable, parallel groove portions

on opposite sides of, and at different levels within,
said linear portion, and said mechanism includ-~
ing a stud immovable relative to the other device
laterally of the buttonhole and projecting into
said groove, sald stud being brought into oper-
ative alilnement with either lateral groove por-
vion on relative movement between said one de-

50 vice and said stud axially of the latter. |
95. A buttonhole sewing machine comprising,
in combination, a work-holding device; a stitch-
forming device; and mechanism for causing rela-
- tive movement between said devices around a
55 buttonhole, one of said devices providing a groove
i tonhole merging into two other portions at dif-
ferent levels within said linear portion, said
other portions being adjustable from alinement
60 with the linear portion into certain maximum
off set positions on opposite sides of said linear
portion, and said mechanism Including a stud

immovable relative to the other device laterally

of the buttonhole and projecting into sald groove,
sald stud being brought into operative glinement
with either offset groove portion on relative move-
ment between said one device and said stud axial-
Iy of the latter, thereby obtaining no fly bar or
a fly bar of variable width.

26. A buttonhole sewing machine comprising,
"0 in combination, a work-holding device: & stitche

65

having a linear portion longitudinally of the but-

forming device; mechanism for causing relative
movement between said devices around a button-
hole having a fly bar of variable width, said
mechanism including means carried by one device
and providing a groove having a linear portion
longitudinally of the buttonhole merging into
laterally adjustable, parallel groove portions on
opposite sides of, and at different levels within,
5aid linear portion, and a stud immovable rela-
tive to the other device laterally of the buttonhole
and projecting into said groove, said stud being
brought into operative alinement with either

10

lateral groove portion on relative movement be- |

tween said one device and said stud axially of the
latter; and means including a single manually
operable element for simultaneously adjusting
said lateral groove portions equal distances from
said linear groove portion. | |

97. A buttonhole sewing machine comprising,
In combination, 8 work-holding device: a stitch-
forming device; and mechanism for causing vela-
{ive movement between said devices around a
buttonhole having a fly bar, one of said devices
providing a groove having a linear portion longi-
tudinally of the buttonhole merging into laterally
alined and equally offset, parallel portions at
different levels within, and on oppnsite sides of,
said linear portion, and said mechanism includ-

ing a threaded stud element immovable relative
to the other device laterally of the buttonhole

and projecting into sald groove, a nut element
in threaded engagement with said stud element,
and means for rotating one of said elements rela-
tive to the other element so as to bring said stud
element into operative alinement with either off-
set groove portion, | | | .

8. A huttonhole sewing machine comprising,
in combination, a work-holding device: a stitch-
forming device; and mechanism for causing reia-
tive movement between saiddevices around a

- buttonhole having a fly bar and an eye, one of

sald devices providing a groove having & linear

. bortion longitudinally of the buttonhole merging
 Into laterally alined and equally offset, parallel
portions at different levels within and on oppo-

site sides of, sald linear portion, and said mech-
anism including s threaded cam fmmovable relg-

‘tive to the other device laterally of the button-
‘hole and projecting into said groove, & nut in

threaded engagement with said cam, and means

for rotating sald cam in said Unear groove por-
tion for the formation of the eye, thereby also

brinzing said cam from operative alinement with
one offset groove portion into operative aline-
ment with the other offset groove portion,

99. In a buttonhole sewing machine, the com-
bination of & work-holding device: a stitch-form-

ing device; and mechanism for guiding the rela-
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tively movable devices around a buttonhole, one

-of said devices providing & linear groove Jongi-

tudinally of the buttonhole, and said mechanism
including a shaft carried by the other device and
having a diametrical groove in one end thereof,
and a stud projecting into said linear groove
and being adjustable in said diametrical groove,
the shaft being rotated through one revolution
for the formation of an eye, and the diametrical
groove extending longitudinally of the button-
hole except during rotation of the shaft.

- SAMUEL W. AVIS.
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