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Application filed June 11, 1820. (Aodel.)

Patented in Germany Dccember 20, 1378, and in

England August 25, 1879.

To all whom it ma Y CONCErNn :

- Be it known that I,
WER, of Baden, Gelmam ,haveinvented a new
and usefﬂl Improvement in Sewing-Machines,
which invention is fully set furth in the follow-
ing specification. :

This invention relates generally to machines
for sewing, embroidering, or otherwise stitch-
ing fabrics, but has special reference to what
are known as ‘“rotary-hook lock-stitch” ma-
chines. In this class of machines the needle-
loop is carried around a stationary bobbin or
shuttle, which is usua'ly contained in a suit-

able case.

The present invention comprises improve-
ments, first, in the construetion of the hook
and bobbin-case, so as to avoid undue strain
upon the needle-loop in passing over the bobbin-
case, and thus to enable the finest tabrics to be

1tlsfact01"1ly sewed ; second, in the devices for
producing the necebsalg temmn upou the up-
per thread to enable the stitches to be properly

tightened; third, in the take-up, which is of |

the rot*’try type; fourth in the feed mechan-
ism; and, lastly,1n winor elements of the ma-
chine.

It 1s not necebsmy here to recite the con-
struction of the various machines heretofore
known and used, as the invention can be un-

derstood without such explanation, the partic-.

ularimprovements constituting the same being
hereinafter fully set forth.
The following deseription will enable those

skilled in the art to which it appertains to

make and use my invention, reference being
had to theaccompanying drawings. which form
a part of this specification.

Figure 1 is a view in vertical longitudinal

| Sectmn partly in elevation, ot a ma(,hme em-

A0

45

.50

bodvmn the invention; I‘l . 2, an end view,
partly in section, the 1ot.:1ry hook being ve-
moved; Kig. 3, a perspectlve view of the feed
rocker mth the retractile spring and other
parts immediately connected therewith; Kig.
4, a plan view, partly in section, illust-mting
the construction of the take-up; Ifig. 4%, a per-

spectiveview of the fly-wheel carrying the take-

ap lever; Iig. 5, an elevation, partly in sec-

tion, on the blde opposite to that on which the
Operator takes his position ; Fig. 6, views of the
hook and bobbin-case detached Fw" 7, views

MAX CHARLES GRITZ-

of another form of rotary take-up that can be
used in connection with other partsof the ma-
chine; Fig. 8;an enlarged view of the aufo-
matic tension, with an ﬂdJLIStll]ﬂ device; Iig.
8%, a modification of the same; Fig, 9, a _serles
of diagrams illustrating the 1'0rmati0u of .the
stiteh, “and Fig. 10 a form of bobbin-case with
the open side toward the hook. Fig.111s a
detail view, showing the end of the main shaft
next the hook With the eccentrie-pins for op-
erating the feed and Ifig. 12, a detail view,
shomng the devlces for prwentmg dancing
of the thread between the take-up and eye ot
the needle.

The same letters mdlcate like prrts where
they occur on all the figures.

A istheframe of the machine; B, the o00se-
neck or arim; C, the cloth- plate- D the vibra-
tory needle-]ever; I, the presser-baf; I, the
main shaft of the machine; G, a secondary
shatt, and H a fly-wheel on the main- shaft.

| These two shafts have their bearings in the

frame of the machine, and are eomlected with
each otherby thegearsf g, (sce I'ig. 1,) of which
the former has just twice the number of teeth
of the latter, so that the shaft G makes two
revolutions to one of the shaft I, The needle-
lever is fulcrumed in the goose-neck, and 18
vibrated by the eccentrie d on the main shatt

I and connecting-rod d-.
At the outer end of the goose-neck, orin the
head of the machine, the needle-bar D’ is free.

to move in suitable guides. It 1s connected
with the needie-lever by a single pin, d?, which
screws into a hole in the needle-bar, and the
ends of which restin slots in the needle-lever.
This pin d° projects through a slot in the side
of the head and prevents the turning of the bar.
Other means, however, might be employed as
a spline on the bar armnged to fit in a corre-
spouding groove. The needle is secured to the
bar in any ordinary or suitable way. The nut
d*, as shown, should be small enough in diam-
eter to pass 1‘eadlly through the holes in the

head of the machine, W]JlC]_l serve as guides. .

At the end of the main shaft ' the eccentrie-
pins m n, for operating the feed, are placed.

E' is a rocker turning on the pin o, attached
to the machine-frame and fitting in a slot in
the lower part of the rocker. A la,rge headed

| screw, o', prevents lateral displacement of the
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‘Fig. 1) and in the rear upon the outside.
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rocker, while permitting sufficient endwise and | so as to guide the two parts of the loop on

vertical movement by means of a suitable re-
cess or slot in the upper part of the rocker.
The pin or eccentric m works in a slot in this
rocker and imparts to it the vertical move-
ment required in feeding. The eccentric-pin
n works against a spring, »/, fastened at one
end to the rocker, so that it always rests: in
contact with the pin 2. Upon the side oppo-
site to the latter it is cushioned by leather or
othersuitable material, #n? Therockerismoved
forward to feed the fabric sewed by the pin »
acting against the spring. It is returned by
the spring ».
cushion #* 1s to avoid the noise which would
beproduced by the striking of the pin n against
the body of the rocker. A set-screw, ¢, regu-
lates the length of the stitch. Other devices,
such as an eccentric on a horizontal axis,
could be used.

- 1he feed-bar I, carrying the feed-surface,
18 attached to the feed-rocker.
face is arched to correspond with the arc in
which the rocker moves. The cloth-plate C or
the throat-plate is similarly arched on its up-
per surface, as indicated by ¢°.

The hook G’is secured to the end of the
shatt (&, and is rotated thereby. Itsconstruc-
tion 18 best seen in Fig. 6. On the face it is
recessed at ¢* and at ¢/, from which latter re-
cess an opening, ¢°, extends to the periphery
of the hook.

At ¢® isthehook proper. Inplanit approxi-
mates the general shape of an oblique-angied
parallelogram, being cut away or inclined in
front and rear. The words “front” and ‘“rear”
are relative to the motion of the hook. It is
cat away 1n front on the inside (to the right,
On
the top, or side farthest from the center of the
hook, 1s a triangular- shaped projection, ¢,
which extends backward, and which in oper-
ation catches the loop and prevents it from
being drawn up too rapidly.

Two strips or cap-pieces, ¢° ¢° are secured
on the face of the hook G/ near the periphery,
SO0 as to overhang the recess ¢°. One of these
strips, ¢° is preferably attached so as to Dbe
readily removed or turned aside, as shown in
dotted lines, Fig. 6. |

I is the bobbin or shuttle case, which holds
the bobbin K and snpports it on a central pin,
1, whereon it 1s free to turn. The case is of a
general cylindrical shape. Upontheside which
fits against the hook, around two-thirds of the
circumference, or thereabout, is a filange, #'.
The side away from the hook is preferably left
open, so that the bobbin may be inserted and
removed from the case without taking the
latter from the hook. A small wire, 42, is pro-
vided as a safeguard against accidental slip-
ping out of the bobbin. The bobbin-case may,
however, be closed on the outside and open
toward the hook, as shown in Fig. 10; but in
that case to take out the bobbin would require
the removal of the case also. At ¢/ the side

of the case is beveled in opposite directions, |

Thie use of the spring »/ and |

The feed-sur-

opposite sides of the case and bobbin. On top
ot the case is a small flat spring, %, the free
end of which bears on a projection on the case,
over which the thread from the bobbin is passed
from the hole 4. A small screw, %, is pro-

| vided, which bears on the spring, so that by

turning it the tension on the under thread can
be readily changed. A flat extension, %% upon
the upper part of the case directs the loop and
prevents it from catching when drawn up. In
this extension are holes ¢, through which the
under thread is passed. By passingthethread
through several holes the tension will Dbe
stronger than 1f 1t be passed through one hole
only. These holes therefore furnish another

means for regulating the tension on the under

thread, which may be employed instead of or
in addition to the screw ¢ for varying the
pressure of the spring 2.

In order to secure the bobbin in position in
the hook, it is first placed in the bobbin-case,
and the strip ¢®being turned ontward, as shown
in dotted lines, TFFig. 6, the flange ¥/ is placed
in the recess ¢” under the projecting or over-
hanging edge of the strip ¢ and the strip ¢f,
being turned upward and secured, holds the
case 1n position on the hook. A projection,
i/, on the case enters a groove on the stop-
piece ¢, fastened to the under side of the cloth-
plate. The hook is free to revolve, and the
bobbin-case is prevented from turning with it
in either direction by the contact of the pro-
jection ¢* against the stop-piece e.

The antomatic tension is indicated by W,
(See Figs. 1, 8, and 8)

Upon a vertical pin, 2, fixed on the arm or
goose-neck of the machine is aslide, w’, which
18 pressed upward by a spring, w? A collar,
w?, attached to the rod V, which is reciprocated
by an eccentric, v, on the main shatt F, en-
circles the slide «’, and by meaus of a circular
projection thereon depresses it at each down-
ward movement of the rod V. The thread is
held between the upper surface of the slide
and the flat surface formed by the bottom of a
small cup, z, held down by a spring, a’, the
pressure of which is adjusted by a set-nut, a2
The part @ is formed cup-shaped in order to
hold and conceal the spring.
ing antomatically depressed releasesthe thread
at certaln intervals and constitutes the auto-
matic tension. By making the part against
which the thread is held adjustable by means
of a set-nut the tension can be readily regu-
lated while sewing. A collar on the pin w
limits the upward movement of the cup .
Instead of interposing the spring and cup or
equivalent device, the thread could be held
against the lower surface of the set-nut, if de-
sired. The slide w’ is preferably in two parts,
so that the upper may be able to turn freely,
while the lower is held by the collar 3. In

Fig. 8 the movement downward of the part
2 1s limited. In this case the spring &’ should
be stronger than that marked >

At the back of the machine (see Ifig. 5) is

The slide ¢/ be-
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a plate, vy, to which the spring o/ (shown in |is taken up. When A’ strikes the projection

dottedlines) is fastened at one end, thefree end

projecting through a slot in the plate. This
spring presses upon the upper thread on its

way to the eye of the needle and plevente 1ts

dancing.

In 0rde1 to avoid irregularity in the tension
on account of the weight of or inequalities 11
the spool, a stiff wire, d’, 1s secured to the
needle-lever D, so as to project back of the
automatic tension and by its movement up-
ward to nnwind thread from the spoel. 'The
spool of thread is placed on the rod-2. The
thread is then passed through the notch 2/,
over the wire d’/, around the pm 2, between
the slide 20’ and the cup x, over the wire d’’/,
through the noteh 27, under the plate Y, armmd
the rod :e:'2 baek mlder the spring ¥/, through
the noteh z'* and thence to the head of the ma-
chine, 1n which it rests in a slot, 2°. ltis then,
after beingled between the disks of tension W/,
hereinafter described, passed through the eye
of the needle from ]eft to right, Inn 1.

‘The wired/ may be shortened soastoactonly
on that portion of the thread between the
notch 2/ and the automatic tension; but as the
threading is easier and the danger of the
threads coming underneath the wireisavoided,
the construction shown 1s preflerred.

The arm or goose-neck of the machine 1s slot-
ted, asshown, so that the thread 1s concealed
therein and protected. A groovein the upper
surface of the goose-neck would serve a similar
Thetake-upistormed by a projection,

on the side’of the fly-wheel H.
Referrmﬂ to Figs. 1, 4, 4% and 5, a right-
angled lever, h, 18 pwoted in a recees 1 the
ﬂy-wheel near its periphery, the pivot 2? being
in line with one of the radii. T'he thickuess
of the wheel is such that the two arms of the
lever are on opposite sides.

At 1? is a shield fixed to the machine-frame,

W,

and at k* is a projection, formed preferably of
Jleather,

the two parts being arranged on op-

posife sides of the wheel and close to 1ts sar-
face. In passing by the shield 2% an arm of

‘the bent lever comes into contact therewith,

and 1s held so that the arm /' forms a projec-
tion which is practically stationary on the
wheel for the time being. 'The length of the
shield is ealculated so that the slack loop-
thread is taken up when the right-angled le-
ver has just passed the end of the shield.
The thread yielding no longer, i1t causes the

gz right-angled leverto turn aside, and the thread

60

65

18 released from the end of the lever. If, in
consequence of any accidental resmt‘ume in
the fulerum of the lever, (dirt, dried oil, &c.,)
the lever should not readily yield to the ac-
tion of the thread, it passes 1n the next instant
the projection h‘* and, striking it, i1s turned

aside so as to permlt the thlea,d to Shp off the

lever., The rod 2*is bent so that the thread
is drawn info the Dbend, where it is held di-
rectly in the path of the arm or projection 7/,
The thread is therefore canght and the slack

[

htit is slackened again. 'The shield at the end
which the lever-arm strikes so as to cause the
arm % to project is preferably euehmned SO a8
to lessen the noise.

It is preferred that the projection 4/ should
catch the thread between the rod 2° and the
needle, and not that from the automatic ten-
sion. Both threads may, however, be caught.
In Fig. 7 the projection 1/ is fixed on the fly-
wheel and is arranged to catch both threads.

The rod or pin 27, around which the thread is

drawn, is placed below the periphery of the
wheel. With this construction the thread is
slackened gradually, and not released at once.
- In addition to the automatic tension which
is placed between the spool-pin and take-up,
an additional tension, W/, is placed between
the take-up and eye of the needle. This ten-
sion should be adjustable while sewing, and
may be of ordinary or suitable construction,
but is preferably intermittent in its action, so
as to clutch the thread when it is required to
act, and at other times to leave 1t free to be
drawn up by the take-up. As shown, this ten-
sion is placed upon the head of the machine,
and consists of two disks, %%, a thumb-screw,
i3, for attaching them to the head ot the ma
chine, and a bent spring or elastic lever, ¥~
The spring or elastic lever is fastened at one

end to the head of the machine, and the other

end, being bent back, lies behind the inner ten-
sion-disk. 1t1s so disposed that it is struck
by the end of the needle-lever while the needle
is below the cloth-plate, and, being pressed
outward, presses together the tension-disks ¥?,
c0 that they cluteh the thread between them.

The pressure of the disks against each other

is regulated by turning the screw y°. When
the end of the needle-lever rises the pressure
on the disks is relieved and they are allowed
to separate and release the thread.

The additional tension W/, when made inter-
mittent in its action, as shown, might with
propriety be called an “automatle tenslon,” as
well as the tension W, since the term ¢ auto-

matic,” as understood in the art and as em-
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1)105'ed in this specification,is intended to dis-

tinguish the tension W from ordinary tensions
by the deviees for automatically applying or
releasing the tension upon the thread at the
proper times; but for the sake of distinction
the tension W'is referred to herem as an ‘“in-
termittent tension.”

The fly-wheel 1s or may be provided with a
pulley for a belt. As shown, a pinion, H/, 1s
also provided, which can be opemted by "
larger spur- “hee] with which is eonnected a
bhandle or detachable treadle. H2 is a pin on
which the bobbin is placed for winding.
the lower part of the presser-bar I the presser-
foot B’ 1s secured by means of the single screw
¢. At the back of the foot is an extension, ¢/,
orooved and fitting over a spline, «* on the

head of the machine, which prevents the foot
from turning and steadies it.

The under side
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of the presser-foot is arched, as indicated by
¢?, S0 as to correspond with the curved surface
of the cloth-plate and of the feed.

The operation of the machine is as follows:
The bobbin K is filled by screwing it by means
of a pivot-screw to the end of the main shaft
and then turning the machinesothat the thread
coming from an ordinary spool pivoted on the
table at a convenient distance behind the bob-
bin gradually fills it with the thread, and is
then, with its case I, secured in position in
the hook G’ by means of the strips ¢° ¢° and
flange ¢/, as already explained, the thread be-
ing passed from the interior of the case through
the hole %, under the spring 7°, out at one of
the lower holes, ¢°, and then back through the
highest hole. The upper thread is passed
through the tensions and through the eye of
the needles, as before stated. The length
of stitch 1s adjusted by the screw ¢q. Mo-
tion being imparted to the main shaft T,
the needle is caused to descend to the posi-
tion marked I in Fig. 9. Upon the ascent of
the needle the point of the hook enters the
loop (see position II) and carries it around to
position 1LI, where the loop is turned and di-
vided by the beveled side '/ of the bobbin-case.
When the needle has reached its highest po-
sition the loop, owing to the revolution of the
shaft G being more rapid than the main shaft,
has been carried more than half-way round,
as seen in position IV. Instead of dropping
off the hook, it is eaught by the projection ¢,
which retains 1t until the hook proper, ¢° has
passed the needle-nole and the needle is about
to again penetrate the fabric. (See position
V.) While the needle is still ascending the
feed-surface is raised by the pin m, and before
the needle has descended to position V the pin
n bas moved forward the rocker and advanced
the fabric the distance of one stitch. As soon
as the needle leaves the fabric the arm or pro-
jection 4/ on the fly-wheel comes into contact
with and begins to draw up the slack thread,
and continues to do so until th'e needle just
begins to enter the fabric again, when theé
thread is released. . The take-up will not ordi-
narily draw up the loop tight, but ‘nearly so,
or sufficiently to avoid slack loops, and to
tighten the diminutive loop which remains
and to complete the stitch the tension W’ is
employed. When the needle is near the low-
est point of its sfroke the disks ¥? are pressed
together with a pressure adjusted to corre-
spond with the work in hand and cluteh the
thread between them until the hook, catch-
ing the next loop presented by the needle,
tightens the former loop and completes the
stitch. The antomatic tension is raised soon
after the hook has caught the loop, and the
thread continues comparatively loose until the
needle passes out of the fabrie. After posi-
tion V the needle descends to position VI, and
then to its lowest point, or position I, when
the operations before described are repeated.

and the automatic tension, being at that time

closed, draws off from the spool, so that the

thread required for each stiteh is taken from
the slack thread thus furnished. When, for
any reason, it is desired toremove the needle-
bar to set the needle, or for other purpose,
this can 1eadily be done by unscrewing the
pin d°. In passing around the bobbin the loop
1s not pressed or subjected to tension between
the bobbin and rotary hook, but moves freely
in thic recess ¢’ 1n the face of the latter.

Modifications may be made in the details of
construction, as hereinbefore described.

It is obvious that parts of my invention can
be used withont the others. Ior example, the
take-up or feed or improvement in other parts
could be adapted readily to machines of other-
wise ordinaryorsnitable construction ; but itis
preterred to combine the several parts, as al-
ready explained. |

Having thuas fully described my said inven-
tion, and the manner in which the same is or
may be carried into effect, what I claim, and
desire to secure by Letters Patent, is— J

1. The combination, with a flanged bobbin-
case, of a rotary hook provided with a groove
for the flange on the bobbin-case, a recess for
the needle-loop back of said groove, and an
opening leading from the aforesaid recess to
the periphery of the hook in front of the hook
proper, as set forth.

2. A rotary hook consisting of a disk pro-
vided with a groove and a recess back of said

| groove, as indicated, and the hook proper pro-

jecting from the disk near its circumference,
aud being beveled or cut away front and rear,
an opening extending from the said recess to
the periphery of the disk 1n front of the hoolk
proper, substantially as described.

3. In a rotary hook having an undercut
groove for the reception of a flange on the bob-
bin-case, a strip or cap-piece pivoted to the
hook and adapted to be swung into and out of
position, for securing the bobbin-case in the
hook, or for permitting its removal and re-
placement, substantially as described.

4. The combination, with a rotary hook:

comprising a disk provided with an andercut
groove and arecesslocated back of said groove,
and the hook proper projecting from the said
disk and being beveled or cut awayin front and
rear, ot & bobbin-case having a flange,whereby
it 18 secured In position in the hook, substan-
tially as described.

5. The combination, with a grooved rotary
hook recessed on its face back of the groove,
and provided with an opening leading from
sald recess to the front of the hook proper, of
a bobbin-case of general cylindrical form, hav-
ing a flange at the end which is to be placed
next the rotary hook, substantially as de-
scribed.

6. A cylindrical bobbin-case and a rotary

hook, with the hook proper equal in width to
said case, and having on its upper surface a

When the needle descends the wire d' is lifted, i retaining device for catching the needle-loop
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as it is drawn up, in combination with a nee- | sion device acting upon the upper thread be-

dle-bar and connecting mechanism, for im-
gﬁ?&he rotary o6k two revolutions for
each reciprocation of thé fieedle: bar, substan-
tially as-deseribed.

7. In arotary hook, the hook nroper having
on top a backwardl y-extendm o projection,with
its outer end free, substantially as deseribed.

8. The triangunlar-shaped overhanging pro-

1o jectiononthe hook,extending backward—that

20

25

is,in a direction opposite to its rotation—sub-
stantially as described.

9. A bobbin-case having on the outer side
a flat extension beyond the periphery of the
main body of the case, and provided with a
tension-spring on the top of the case, behind
the said extension, substantially as described.

10. The combination, with the fly-wheel of

a sewing-machine, of a bent lever pivoted
therein, and means,substantially as desecribed, |
for causing one arm of said lever to project

during a portion of its revolution, as set forth.
11. Aflat cloth-plate arched atthe throat,in
combination with a presser-foot having the
under side similarly arched, and an arc-of-the-
ciccle feed, substantially as described.
12. The combmatlon with the feed-rocker
and eccentric-pin or device for operating the

- same, of a spring fastened at one end to saild
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rocker, so as to bear at all times against said
pin or devlce, and cushioned at the free end,
where it comes into contact with the rocker
through the movement of the pin or device,
suabstantially as deseribed.

13. The combination, with an automatic ten-
sion, of an additional tensmn adjustable while

[ T IR oL

__sewing, and arranged to act upon the thread
“between the take-up and eye of the needle,
substantially as described.

14. Thecombination, with the needle, needle-

bar a,nd taLe -up- of a sewmn' machine, of a ten-
|

F

tween the take-up fmd spool-pin, an additional
intermittent teusion acting upon the same be-
tween the take-up and needlé-eye, and means,
as indicated, for bringing said additional ten-
sion 1Into %tlon while the needle is below the
cloth-plate, so that the formation of the next
succeedmw stitch tightens the small loop not
drawn up by the take-up, substantially as de-
scribed. |

15, The combination, in an automatic ten-
sion, of a stationary pin, a slide, devices for
movmﬂ' sald slide at intervals lengthmse of
said pin, a clamping-surface between which
and said slide the thread is held, and a thumb-
nut engaging with a screw- thread on said pin
and operating to adjust said clamping-surface,
substantially as described.

16. A presser - foot for sewing - machines,
pierced with a needle-hole and arched on the
bottom in the direction of its length to cor-
respond with the movement of the feed-sur-
face in an arc-of-the-circle feed, substantially
as described.

17. The combination, 1n a sewmg machme,
with an eye-pointed needle and co-operating
devices for locking an upper with an under
thread, of a take-up, an antomatic tension ar-
ranged to act nupon the thread between the
spool pin and take-up, and an adjustable 1n-
termittent tension arranged to act upon the

| thread between the take-up and eye of the

needle, substantially as described.

In testlmony whereof I have signed this
specification in the presence of two subscrlb
ing witnesses. |

M. C. GRITZNER.

Witnesses:
J. ENGLERT,
EDMUND M. SMITH.
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