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To all whono zt may oancern

Beit known thatI, JULTUS GUTMANN, a sub-
ject of the King of Prussm, and a 1651dent of

the city of Berhn Germa,ny, have invented
certain new and useful Improvements in But- |

“tonhole Sewing-Machines, of which the fol-

lowing is a specification. |

| ThlS invention relates to asewing- maehme

- . for making button-holes, and especially to a
10

machine for making button-holes of the fol-

 lowing kind: The button hole is made with
- or w1thout an eye and with the threa,ds locked

. Wldth of the bujton - hole, and then moved |

at the end, by shifting the fabric in the di-
réction of the length of the same, first in one

direction, for ma,kmn' one edge of the button-

hole, and then it is shlfted transversely to the

- back longitudinally in the 0pp081te direction

20

to the beginning, where the stitches are again
locked, and then the fabric is cut open be-
tween the two rows of stitches. -

The button-hole produced by my new ma-
chine is absolutely straight and remains se-
curely clamped until the button-hole is fin-

ished. The fabrictravelsin the longitudinal .

direction of the button-hole and at the ends

~only travels transversely a distance equal to

30

.

45

the width of the button-hole, whilethe needle |

swmn's as it reelproedtes
In the aceompanying dra,wmﬂ's Figure 1is

a side view of the mechanism of my lmprovedi_

buttonhole sewing-machine, the supporting

arm of the maehme belng shown in longitudi-

nal section. Fig. 2 isa plan view of the un-
der side of the base-plate of the sewing ma-

chine and the mechanism thereon, parts be-
ing broken out and the cam belnn* shown in

dotted lines so as not to obscure” the levers
- beneath the same.

- 40

- Hig. 3is atop viewof the
base-plate of the Sewmn'-maehme the sup-

porting-arm being shown in horizontal sec-.

tion. Fig.4 is a rearend view of the sewing-
machine. -Fig.5is a frontend view showing

the fabric presser and holder and means for.
Fig. 6 1s.

swinging the reciprocating needle.
a detail view of the thread-tension and meeh-
anism for actuating the same. Fig. 7 is

horlzontal secmonal view on the hne 77, Fw

_' 4, Figs. 8, 9, and 10 are detail views of the_
590

cams. ]."w 11 shows a buttonhole made on
my 1nach1ne a,nd Fig. 12 also shows a button-

| part, on each side of the button-holeslit.

(No model )

hole ma,de on the machme, but having an en-
largement or eye at one end.

Similar letters and numerals of refelence |

“indicate corresponding parts.

Referring to Figs. 11 and 12, the fa,bue 1
in which the button-hole is to be made, is held
in a suitable stretching device or frame, which
is moved in the direction of thearrow 2 which
movement takes place successively, _a.'nd at
each of sald movements the cloth is moved in

‘the direction of the arrow 2 a distance 3 cor-

responding to the width of two stitches, the
size of said stitches being adjusted as may be
desired. The needle makes a double lock-

stitech and moves laterally in relation to the

length of the l.utton-hole—that is, it first

S5

6o

passes through the fabric at 4, then at 5,then

at 4, and then at 5, and so on; or, in other-

words, italternately passes thr(mgh the fabrie
along the outerandinneredgesof thestitched

stitches are all approximately at right-an-
gles to the longitudinal axis 6—7 of the but-
ton-hole.

upper side of“the button-hole has been fin-

‘When by successively moving the
cloth 1 in the direction of the arrow 2 the

701.

The -

75

ished from the point 8 to the point 9 and the .

needle alternately swings from the points 4 - = = =
30 -
‘the fabric 1 is moved in the direction of the .
arrow 2 a distance equal to 3.
‘movement of the fabric in the direction 10 .

to 5, and every time the needle is swung,

takes place, and as the needle continues to
pass through the fabric, a number of stitches
are formed “around the end of the button-hole.

Then a slight

After the fabric has been moved a distance

12, which is sliglitly greater than the length

45 of each stitch, then the return movement
of the-fabric takes place in the direction of.

‘The fabricis then moved from 15 toward
8 in the direction of the arrow 16, whereby
the stitches formed around the Uther end of
the button-hole are finished. A clear space

the arrow 13 from the point 14 to the point .
19, |

go

95

of fabric remains between the inner edges of
‘the two rows of stitches, which clear space can

be cut by means of a kmfe or other suitable

implement to complete the button-hole.
The button-hole shown in Fig. 12 islike the

oo

one described, only it is provided at one end
with an eye 18, around which the stitches 19
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- needle-bar will be reciprocated. Direectly be-

20
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~adjacent to the fly-wheel I1% which fly-wheel

Yo

‘said shaft [ is rotated the plate d and the re-

~the pivot e of said plate.

are carried. In order to make the button-

hole in the manner deseribed, it 18 necessary
that the fabrie in which the button-hole is to !}
be made be guided absolutely automatically.
Further, that the needle must automatically
make the stitches parallel with each other;
and, finally, that the machine is automati-
cally stopped when the button-hole is finished
and can be stopped at any time whenever de-
sired, a brake being provided to suddenly l
check the further movements of the parts.

In the horizontal part of the main arm A*
of the sewing-machine the crank-shaft A 18
journaled and carries at its front end a disk B,
provided with the usual cam-groove,in which
the roller on the reciprocating needle-bar D
passes, so that when the shaft A is rotated the I

hind the disk B a collar Cis fixed on the shaft
A, which shaft is provided in its periphery
with a cam-groove, and into said groove in the
collar C a pin passes from the pivoted take-
up lever f, whereby the movements of said
take-up lever are fully governed. R
The crank A’ of the crank-shaft A is con- \

nected by a connecting-rod F with a crank c,
on a shaft o journaled on the under side of
the base-plate U and provided on the end op-
posite the one having the crank ¢ with a fork
b, which serves for operating the shuttle. In
place of the shuttle mechanisin any other de-
vice for locking the stitches can be used, and
any other device can be used for producing ,|
the stitches. - |
The end-plate d in which the needle-bar D
is reciprocated is pivoted at the point e to |
the head on the end of the main arm A* and
is connected by an adjusting-screw ¢ with a |
rod h, the upper end of which is pivoted at 7
to the head on the end of the main arm A%
A cam-disk k& rests against the edge of the !
bar h and is keyed upon one end of a shaft [ |
mounted in the main arm A% so that when |

ciprocating needle-bar D together swing on’}
The cam-disk &
makes a single rotation during the time that
the shaft A makes two rotations, and thesaid ,
disk k is so mounted that when the point of
its longest diameter rests against the bar 2 a
stitech is made by the needle and another
stiteh is made when the part of its shortest
diameter rests against the bar A, and so on.
In all cases two stitches are made for each
rotation of theshaftl/and cam £. Thecrank-
shaft A is driven by a belt, shown in dotted
lines and passed over the fixed belt-pulley S

serves also as a hand-wheel for starting and
stopping the inachine and as a wheel upon
which the brake-lever can act. Adjacent to
the fixed belt-pulley S the loose pulley 8" is
mounted on the shaft A, and between said
loose pulley S’ and the end of the main arm
At are mounted the cog-wheels Z and 7Z’, of

which the latter is fixed on the shaft A and |

539,914

the former keyed on that end of the shaft !

opposite the one carrying the cam-disk %.

As the shaft I must rotate half as fast as the
shaft A, for the reasons above given, the di-
ameters of the wheels Z’ and Z are asone 1s
to two. The belt-shifter F’ is pivoted by a
pivot 7 to a lug F? of the main arm A* of the

machine, and by means of said belt-shifter

the belt is eithershifted upon the pulley S or
S’. The driving-belt which is shown in dot-
ted lines in Fig. 4 runs over the pulley on an
adjacent shaft operated by suitable trans-
mitting devices from a motor or driven Dby
means of the usual pedals and connecting-
rod. In lateral projections of the belt-shifter
a wheel R is mounted, that rests against the
inclined eam N of a lever Q pivoted to a lug

Q’ of the base-plate U. Whenever the belt-

shifter F’ guides the belt upon the fixed pul-
ley S the roller R, acting on the inclined cam

70.

75

3o

N, presses the lever Q outward; but when the

belt-shifter shifts the belt upon the loose pul-
ley S’ and the machine is to be stopped, the
roller R slides off the inclined cam 7 and
permits the spring V connected with the fixed
part of the machine frame and with the lever
Q to press the upper curved brake-shoe part

i Q?of said leverQ againsttherimof the hand-

wheel H? thus stopping the rotation of the
shaft A very promptly and rapidly. Assoon
as the machine is again started and the belt-
shifting lever K’ is moved so as to guide the

90

93

bels upon the driving-pulley S the roller R

again acts on the inclined cam N and presses
the lever Q and the brake-shoe part Q®of the
same from the pulley H3%. The belt-shifting

lever F’ is provided at its lower end with a

TOO

fork m engaging a pin at one end of a bar L,

ocunided to slide longitudinally on the under
side of the base-plate U, that end of the bar
L opposite the one connected with the belt-
shifting lever being surrounded by a spring

IC5

V'’ bearing against a fixed guide on the under

side of the base-plate and against a collar on

said bar L. Alever H is pivoted on a lug H®
| of the base-plate U, and the lower forked end

H’ of said lever H engages a pin H* project-
ing from a piece fastened on said bar L so
that by means of said lever I said bar L can
be moved in the direction of its length and
the belt-shifter operated. Said bar L is pro-
vided on .one edge with a tooth or projection
2, that can be engaged by the tooth 7" of an
angle-latch £, pivoted on the under side of the
base-plate Uand provided with an arm T pro-

jecting upward through a notch in the edge

of the base-plate U. A spring acts on the
angle-latch ¢ and keeps the tooth?’ of the same
engaged with the projection #* on the bar L.

ITO

115

I120

When the tooth ¢’ of the angle-latch 7 and the
teeth or projections #* on the sliding-bar I,are

“engaged, as shown in Fig. 2, the spring V' is

compressed and the belt runs over the fixed

pulley S. If now the upwardly- projecting
part T of the angle-latch 7 is pulled out, the
teeth ¢’ and ?* are disengaged, and the spring

130
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'V’ eipands and'preSses'_the bar L in the direc-

tion of the arrow VIII, whereby the belt-shift-

ing lever F’ is moved in such a manner as to

~shift the belt from the fixed pulley S upon

the loose pulley S’. 'When the machine is to

be started again, the lever H is moved i in sueh.

~ a manner as to move the bar Lin the inverse

direction of the arrow VIII, and said bar is

then againlocked in place by the angle-lateh ¢.
SR L

The cog-wheel Z on the shaft ! is provided
on one 51de with a cam S that can act on the
lever Y, pivoted at n’, Fig. 4, to a projection
of the arm A% which Tever Y is provided at
its lower end Wlth a form m’, the shanks of
which embrace a pin m? pro;jeetmﬂ' from the
end of the L-shaped bar L2 guided on the
under side of the base-plate U. The front

: ~end of the bar L is connected with an angle-

o - lever » 7', pivoted at +? to-the under sule of
. 20

the base-plate U, which angle-lever r 7’ ean

‘be adjusted on the end of the bar L. by means
of the thumb-serew 7,

The free end of the

~arm 7’ of the angle-lever » " is provided with

a pin ¢, that rests against:a pawl ° pivoted
to the end of the slldlncr—bar L2 The tooth ¢
of the pawl £ is adapted to engage the teeth

- of a ratchet-wheel M, mounted to turn on the

o 30

" S acting on said lever..

55

under side of the base- plate U, so that when

“the bar L is moved toward the right, that is,

in the direction of the arrow VIII for the
purpose of stopping the machine, the angle-
lever is turned in the direction of the arrow
I, Fig. 2, and the pin 7 moves the pawl * and
its tooth t*in the direction from the rim of the

ratchet-wheel M, so as to disengage them. A
~ ‘spring ¢’ acts on 'the pawl 5 to keep the tooth
# of the same engaged WIth the teeth of the

ratchet-wheel M. The cam s acting on the |

~ lever Y jointly with the spring L? attaohed to
40

the base-plate U and to-the lever 1% recipro-
cates the bar I? said spring L®serving to draw
the bar L2 in the dir ection of the arrow II and
to keep the roller Y’ on'the upper end of the

~ lever Y pressed against the cog-wheel Z and
cam 8. It thus follows that for each rotation
~of the cog-wheel Z the bar L? and pawl £ are

reoiprocated and the ratchet-wheel M is ro-
tated a distance equal to a number of teeth.

- On the upper face of the ratchet-wheel M a
> cam O’ is formed, against which one end of
~ the lever HY, pwoted at H" to the under side

of the base- plate U, is pressed by the spring

end of the lever H opposite the one resting
against the eam C’ passes through an in-
ehned slot H’in the base-plate U and into the

- longitudinal slot S?of the fabrie- holding plate

los

length of the button hole belnw formed and
is: mounted between the ﬂ'mdes S5 and Sﬁ of

" the frame S7 of the febrlc holder, said frame

the length of the button-hole.
serves to shift the fabric-holder in the direc-

being mounted  movable in the dlreetlon of

The pin HS on that

Saild fabrie-holding plate S2 is movable

- . transversely, that is, at right-angles to the"

The lever H¢

|

l
|

| SWIngs . laterall}

tion of the width of the button hole, and the RE X' intermediately of its ends.

dlstenee tha,t the fabric-holder is shifted de-
pends upon the width of the button: hole tobe

-made and the length of the stiteh.

The lever H" is mounted to turn on a pm

| H® on the under side of the base-plate U and
is provided with a stop-lug HY, by means of

M0

which lever the throw of the lever I pro-

vided by the spring HS ecan be checked and
thus the distance that the fabric-holding plate
8% is shifted transversely controlled. By a
proper adjustment of the lever H' the width
of the button-hole can be regulated, as the
| cam (" on the ratchet-wheel M 18 ooosu ucted
| for the greatest possible width of the button-
hole. The ratchet-wheel M is also provided

with a eam-groove C? into which a pin 0*

passes, that projects from one end of a lever

75

80

‘O pivoted at o on the under side of the base-

plate. Upon said lever O an adjustable piece
S*is secured, to which the connecting-rod Q*

is pivoted at 9. From Lhe free end of the con-

necting-rod Q* a pin ¢’ passes through a lon-

gitudinal slot ¢? in the bese plate U, and

through a transverse slot ¢® of the fdbrlc-

90

frame S, so that when said lever O swings it

Serves to move the fabric-frame S and fabﬂc-

holder S%in the direction of the length of the
- In order to permit

button-hole to be made. .
of such movements, the slots g*® and q° are ar-
ranged at right-angles to each other. By
means of the thumb-screw f* passing through
the longitudinal slot /® of the. piece S? the
connecting-rod Q* can be -adjusted as may be

‘desired and the throw of said connecting-rod

increased or decreased as may be necessary.
The throw or stroke of the reciprocating bar
L? is adjusted by means of the adjustable
‘wedge-shaped piece U’ pivoted on the end of
the lever U3 mounted to turn on the pivot U?
on the undecr side of the base-plate U, said
wedge-shaped piece being guided by the gmde
U* on the under side of the base- plate The
lower end of the lever Y strikes against the
wedge-shaped piece U? and ean makea greater
or less stroke, as it strikes said wedge- Sheped

piece a greater or less distauce from the end

of the same. - By means of said wedge-shaped
piece the number of stitches that are required
for the button hole can be moreased or de-
creased. -

-The fabric- holder S3 is prowded with a fab-
ric-clamp X having a longitudinal opening
X', within which the needle reciprocates and
Sald fabric-clamp. is piv-
oted at g“to a lug on the top of the ba,se-plate
and is provided mth an arm X? thatis pressed

10N

105' |

lLIG

I1g

12Q

upward by the helical spring X surrounding

a rod X°® provided at its upper end with a
I snitable thumb nut X% by which the tension

of thespring can he ad,]usted according to the
thickness of the fabric. The rod X5 passes
through an aperture in the base-plate and is
conneeted at its lower end with one end of a
lever X* which at X°is pivoted to the under

side of the base-plate and is provided with an
The lever

125

130
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X ig pivoted to the base plate by any suit-

able pivot or hinge, but as shown is encireled

IO

20

30

by a sleeve, said sleeve being pivoted to swing

between two arms or supports so-as to adapt
said lever to swing up and down.

wire X8 is fastened, to said eye X' and is con-
nected with a foot-lever P. By depressing
the foot-lever P the rod X°is pulled down-
ward and the fabrie-clamp X is raised to per-
mit of inserting or removing the fabric.

Above the fabric-clamp the knife W for cut- |
ting open the button-hole is arrrnged, and the

same is provided with an arm W’ having a
handle W%, on which latter a spring W? acts
in such a manner as to normally keep the
knife in raised position. The axis W*of the
knife and handle is adjusted between two

‘screws W% W5 on the plate U, 8o as to permit

of adjusting the knife as may be necessary.
By means of the handle W= the knife W 1s
pressed upon the fabric between the two rows
of stitches of the button-hole to eut through
the fabric. | |
For the purpose of automatically stopping
the machine when a button-hole is finished,
the ratchet-wheel M is provided with the pin
M’, which, as the ratchet-wheel rotates in the
direction of the arrow 1V, Fig. 2, strikes

 against the angle-lateh £ and disengages the

tooth ¢’ of the same from the tooth or projec-
tion £ on the sliding-bar L, thus permitting

~ the spring V’ to act and to throw the mech-

. 35

40

anism out of gear.
of the ratehet-wheel M bears against the un-
der side of the said ratchet-wheel and pre-
vents the latter from rotating too freely on
its pivot. A handle M? projecting downward
from the ratchet-wheel M permits the adjust-
ing of said ratchet-wheel by the handle, as
may be necessary. |

When a button-hole 1s

~ rie-frame S7 is brought into the extreme po-
sition to the right from the operator, so that

50
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 teeth caught each time by the tooth ¢* de-
pends upon the adjustment of the wedge-

60

and VI

it ean move in the direction of the arrows V
When the machine is started the
button-hole is first stitched on the side 3, Fig.
11. Every time the driving-shaft makes two
revolutions the shaft [ makes one revolution,

A cord or

A spring M” on the pivot

to be ma..de the fab-

i
|
I
l

and two stitches are formed during the time

that the fabriec remains perfectly at rest.

action of the cam s of the wheel Z upon the

lever Y and rod L2 and of the tooth ¢* of the |

pawl {* upon the ratchet-wheel causes said
ratchet-wheel to be turned a distance equal
to a greater or less number of teeth, in the
direction of the arrow 1V. The number of

shaped stop U’. After one side of the edge

of the button-hole has been finished the part .

(3 of the cam C’ begins to act, and by means

of the lever H% shifts the fabric-holder a dis-

tance corresponding to the adjustment of the
lever H®, Thereby the fabric is shifted a

distance slightly greater than the width of

After said two stiteches have been made the

539,014 .

the button-hole, and a cami-gioove C? now

causes the fabric-frame and fabric-holder to
be moved in the direction of the arrow VII,
and now the stitches 14 to 15 are produced.
When the button-hole is finished the part C*
of the cam C’ is adjacent to the end of the

lever H% and the pin M’ strikes the lateh ¢ and

70

disengages the same from the bar I, whereby

themachine isstopped. When the cam parts
Ct and CB® act on the roller I a displacement
of the stitches takes place, and as during this
time the fabric is not being moved forward
in the direction of the length of the button-

hole, the stitches cross each other and lock

the threads at the end of the button-hole.
In case larger button-holes are to made, the
leverage of the adjustable piece S°is increased
for the purpose of giving the connecting-rod
Q! a greater stroke.

correspondingly on the plate d. In case the
width of the button-hole is to be decreased,
the lever H? is so adjusted that the stroke of
the lever H* is decreased.
stitches in the button-hole are to be increased,
the wedge-shaped slide U’ is so adjusted that

‘the pawl-tooth ¢ grasps a less number of teeth

of the ratchet cam-wheel M at each stroke.
A thread-tension K, Figs. 1 and 6, 1S con-
nected with the rod K’, the opposite end of
which is acted upon by a cam-groove d’ in a
cam-disk d? mounted on the main shaft A, so
that every time a stitch is made the thread is
loosened correspondingly. If by means of

the above described machine button-holes are

to be made that are provided at the end with

an eye 18, (Fig 2,) the cam-piece C°is removed
from theratchet-wheel M and replaced by the
cam-piece P, which acts on the lever H*in
such a manner that the fabric-holder first
moves backward and then forward. |

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Inabutton hole sewing machine,the com-

In case the width of the
stiteh is to be ehanged, the serew g is changed

If the number of-

75

80

00

95

100

1c5

I1O

bination, with a needle, mechanism for oper-

ating the same, a fabricholding frame, and a

fabric holder on said frame, of a cam wheel

provided with ratchet teeth, levers operated

by said eam wheel and adapted to move said
fabric holding frame and fabrie holder, the
former longitudinally of the other and the
latter transversely of the former, a recipro-
cating bar having a pawl adapted to engage

said ratchet teeth, a cam wheel driven from .

the main shaft of the machine and adapted to
operate said reciprocating bar, an additional
reciprocating bar, an angle lever operated by
thelatter, and a pin on theangle lever adapted
to throw off said pawl from the ratchet teeth
when desired, substantially as described.
2. Inabutton holesewing machine,the com-

115

120

125

bination with a needle and'mechanism forop-

erating the same, a cam wheel provided with

ratchet teeth on its edge, a reciprocating bar,
a rocking lever pivoted at its lower end to

130
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said bar, mechanism for operating said lever
and the bar from the driving mechanism of

. the machine, a pawl on said bar for engaging

the ratchet teeth and rotating the cam wheel,
a spring actuated trip device for throwing off

o the pawl from the ratchet teeth, and an ad-
| - Justable wedge shaped stop against which |
sald lever impinges for limiting the stroke of |

| said reciprocating bar, 'substan‘tially as:lde_-_

'1

scribed. - R
In witness whereof I have hereunto set my
hand in presence of two witnesses.
| JULIUS GUTMANN.
Witnesses: | o
‘W, BINDEWALD,
PAUL FISCHER.,

I0
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